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SUBSTITUTED AZOLE DERIVATIVES AS THERAPEUTIC AGENTS 
Statement of Related Application 

The present application claims priority under 35 USC 1 19 from US Provisional 
Application Serial No. 60/446,977, filed February 12, 2003, the disclosure of which is 
incorporated by reference. 
Field of the Invention 

This invention relates to compounds which may be inhibitors of protein tyrosine 
phosphatases (PTPases), which can be useful for the management, treatment, control, or 
adjunct treatment of diseases caused by over-activity of PTPases. 
Background of the Invention 

The process of protein phosphorylation is now recognized as central to the 
fundamental processes of cellular signal transduction. Alterations in protein 
phosphorylation, may therefore constitute either a physiological or pathological change in an 
in vivo system. Protein de-phosphorylation, mediated by phosphatases, is also central to 
certain signal transduction processes. 

The two major classes of phosphatases are (a) protein serine/threonine 
phosphatases (PSTPases), which catalyze the dephosphorylation of serine and/or threonine 
residues on proteins or peptides; and (b) the protein tyrosine phosphatases (PTPases), 
which catalyze the dephosphorylation of tyrosine residues on proteins and/or peptides. A 
third class of phosphatases is the dual specificity phosphatases, or DSP's, which possess 
the ability to act both as PTPases and as PSTPases. 

Among the PTPases there exist two important families, the intracellular PTPases, 
and the transmembrane PTPases. The intracellular PTPases include PTP1B, STEP, 
PTPD1, PTPD2, PTPMEG1, T-cell PTPase, PTPH1, FAP-1/BAS, PTP1D, and PTP1C. The 
transmembrane PTPases include LAR, CD45, PTPa, PTP0, PTP5, PTPe, PTP£, PTPic, 
PTPji, PTPa, HePTP, SAP-1, and PTP-U2. The dual - specificity phosphatases include 
KAP, cdc25, MAPK phosphatase, PAC-1, and rVH6. 

The PTPases, especially PTP1B, are implicated in insulin insensitivity characteristic 
of type II diabetes (Kennedy, BP.; Ramachandran, C. Biochem. Pharm. 2000, 60, 877-883). 
The PTPases, notably CD45 and HePTP, are also implicated in immune system function, 
and in particular T-cell function. Certain PTPases, notably TC-PTP, DEP-1, SAP-1, and 
CDC25, are also implicated in certain cancers. Certain PTPases, notably the bone PTPase 
OST-PTP, are implicated in osteoporosis. PTPases are implicated in mediating the actions 
of somatostatin on target cells, in particular the secretion of hormone and/or growth factor 
secretion. 
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Thus, there is a need for agents which inhibit the action of protein tyrosine 
phosphatases. Such agents would be useful for the treatment of Type I diabetes, Type II 
diabetes, immune dysfunction, AIDS, autoimmunity, glucose intolerance, obesity, cancer, 
psoriasis, allergic diseases, infectious diseases, inflammatory diseases, diseases involving 
the modulated synthesis of growth hormone or the modulated synthesis of growth factors or 
cytokines which affect the production of growth hormone, or Alzheimer's disease. 

Summary of the Invention 

This invention provides azoles which are useful as inhibitors of PTPases. In an 
embodiment, the present invention provides compounds of Formula (I) as depicted below, 
methods of their preparation, pharmaceutical compositions comprising the compounds and 
their use in treating human or animal disorders. The compounds of the invention are useful 
as inhibitors of protein tyrosine phosphatases and thus are useful for the management, 
treatment, control and adjunct treatment of diseases mediated by PTPase activity. Such 
diseases include Type I diabetes, Type II diabetes, immune dysfunction, AIDS, 
autoimmunity, glucose intolerance, obesity, cancer, psoriasis, allergic diseases, infectious 
diseases, inflammatory diseases, diseases involving the modulated synthesis of growth 
hormone or the modulated synthesis of growth factors or cytokines which affect the 
production of growth hormone, or Alzheimer's disease. 

Detailed Description of the Invention 

In a first aspect, the present invention provides azole inhibitors of protein tyrosine 
phosphatases (PTPases) which can be useful for the management and treatment of disease 
caused by PTPases. 

In a second aspect, the present invention provides compounds of Formula (I): 



wherein a and b are, independently, equal to 0, 1, or 2, wherein the values of 0, 1 , and 2 
represent a direct bond , -CH 2 -, and -CH 2 CH 2 -, respectively, and wherein the -CH 2 - and - 




(I) 
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said substituent group(s) comprise: -alky!, -aryl, -alkylene-aryl, -arylene-alkyl, -alkylene- 
arylene-alkyl, -O-alkyl, -O-aryl, and -hydroxy!. In an embodiment, a and b are equal to 0. 

W comprises -0-, -S-, or -N(R 2 )-, 
wherein 

R 2 comprises 

a) -hydrogen; 

b) -alkyl; 

c) -L 3 -D-G 

d) -L 3 -D-alkyl: 

e) -L 3 -D-aryl; 

f) - L 3 -D-heteroaryl; 

g) - L 3 -D-cycloalkyl; 

h) - L 3 -D-heterocyclyl; 

i) - L 3 -D-arylene-alkyl; 

j) - L 3 -D-alkylene-arylene-alkyl; and 

k) - L 3 -D-alkylene-aryl; 

I) -L 3 -D-alkyl-G; 

m) - L 3 -D-aryl-G; 

n) - L 3 -D-heteroaryl-G; 

o) - L 3 -D-cycloalkyl-G; 

p) - L 3 -D-heterocyclyl-G; 

q) - L 3 -D-arylene-alkyl-G; 

r) - L 3 -D-alkylene-arylene-alkyl-G; or 

s) - L 3 -D-alkylene-arylene-G; 

wherein 

L 3 comprises a direct bond, -alkylene, -alkenylene, or alkynylene; 

D comprises a direct bond, -CH 2 -, -0-, -N(R 5 )-, -C(O)-, -CON(R 5 )-, -N(R 6 )C(0)-, 

-N(R 6 )CON(R 5 h -N(R 5 )C(0)0-, -OC(0)N(R 5 )-, -N(R 5 )S0 2 -, -S0 2 N(R 5 )-, -C(0)-0-, 
-O-C(O)-, -S-, -S(O)-, -S(0 2 )-, or-N(R 5 )S0 2 N(R 6 )-, -N=N-, or -N(R 5 )-N(R 6 )-; 
wherein 

R 5 and R 6 independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, - 
alkylene-aryl, or -alkylene-arylene-alkyl; and 
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G comprises hydrogen, -CN, -S0 3 H, -P(0)(0H) 2 , -P(0)(0-alkyl)(OH), - 

R 10 

I 

R 

C0 2 H, -C0 2 -alkyl, an acid isostere, -NRyRs, or 9 
wherein 

R 7 and R 8 independently comprise: hydrogen, -alkyl, -L 4 -E-alkyl, -LpE- 
5 aryl, -C(0)-alkyl, -C(0)-aryl, -S0 2 -alkyl, -S0 2 -aryl, or 

R 10 

/ I 
II 11 

R 9 . 

wherein 

R 9 , R 10 , and Rn independently comprise: -hydrogen, -alkyl, -aryl, - 
arylene-alkyl, -alkylene-aryl, and -alkylene-arylene-alkyl; 
0 L 4 comprises a direct bond, -alkylene, -alkenylene , or 

-alkynylene; 

E comprises a direct bond, -CH 2 -, -O-, -N(R 12 )-, -C(O)-, 

-CON(R 12 )-, -N(R 12 )C(0)-, -N(R 12 )CON(R 13 )-, -N(R 12 )C(0)0-, 
-OC(0)N(R 12 )-, -N(R 12 )S0 2 -, -S0 2 N(R 12 )-, -C(0)-0- t -O-C(O)-, 
,5 -S-, -S(O)-, ~S(0 2 )-, -N(R 12 )S0 2 N(R 13 )-, -N=N-, or -N(R 12 )- 

N(R 13 )- 
wherein 

R 12 and R 13 independently comprise: -hydrogen, -alkyl, - 
aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene- 
20 alkyl. 

In further embodiments, W comprises -O- or -N(R 2 )-, wherein R 2 comprises 
hydrogen, alkyl, or -L 3 -D-alkylene»aryl, wherein L 3 comprises alkylene, and D comprises - 
CO(NR 5 )-, wherein R 5 comprises hydrogen. In other embodiments, W comprises -N(R 2 )-, 
25 wherein R 2 comprises hydrogen. 



Ri comprises 
a) -hydrogen; 
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c) -chloro; 

d) -bromo; 

e) -iodo; 

f) -cyano; 

g) -alkyl; 

h) -aryl; 

i) -alkylene-aryl; 
j) -heteroaryl; 

k) -alkylkene-heteroaryl; 

I) -cycloalkyl; 

m) -alkylene-cycloalkyl 

n) - heterocyclyl; or 

o) - alkylene-heterocyclyl; 

In another embodiment, comprises hydrogen or aryl. 



Li comprises: 




wherein R 3 and R 4 independently comprise: hydrogen, chloro, fluoro, bromo, alkyl, aryl, 
alkylene-aryl, -cycloalkyl, -alkylene-cycloalkyl, -heterocyclyl, -alkylene-heterocyclyl, or 
alkynylene. In another embodiment, Li comprises 



or 



In another embodiment, comprises 



An comprises an aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, 
fused heterocyclylaryl, or fused heterocyclylheteroaryl group optionally substituted 1 to 7 
times. In an embodiment, Ari comprises a mono- or bicyclic aryl group optionally substituted 
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1 to 7 times, fn another embodiment, Ar t comprises a phenyl or naphthyl group optionally 
having 1 to 5 substituents, wherein the substituents independently comprise: 





a) 


-fluoro; 




b) 


-chloro; 


5 


c) 


-bromo; 




d) 


-iodo; 




e) 


-cyano; 




0 


-nitro; 




9) 


-perfluoroalkyl; 


0 


h) 


-J-R14; 




i) 


-alkyl; 




j) 


-aryl; 




k) 


-heteroaryl; 




1) 


-heterocyclyl; 


15 


m) 


-cydoalky); 




n) 


-L r aryl; 




o) 


- L 5 -arylene-aryl; 




P) 


- L 5 -arylene-alkyl; 




q) 


-arylene-alkyl; 


10 


r) 


-arylene-arylene-alkyl; 




s) 


-J-alkyl; 




t) 


-J-aryl; 




u) 


-J-alkylene-aryl; 




v) 


-J-arylene-alkyI; 


25 


w) 


-J-alkylene-arylene-aryl; 




x) 


-J-arylene-arylene-aryl; 




y) 


-J-alkylene-arylene-a!kyl; 




z) 


- L 5 -J-alkylene-aryl; 




aa) 


-arylene-J-alkyl; 


30 


bb) 


- L 5 - J-aryl; 




cc) 


- L 5 -J-heteroaryl; 




dd) 


- L 5 -J-cycloalkyl; 




ee) 


- L 5 -J-heterocyclyl; 




ff) 


- Ls-J-arylene-alkyl; 


35 


gg) 


- L s -J-alkylene-arylene-alkyl; 




hh) 


- L5.-J-alkyl; 



WO 2004/071447 



7 



PCT/US2004/004074 



jj) -arylene-J-R 14 ; or 
kk) -hydrogen; 

wherein L 5 comprises a direct bond, -alkylene, -alkenylene, or -alkynylene; and wherein J 
comprises a direct bond, ~CH 2 -, -0-, -N(R 16 )-, -C(Oh -CON(R 15 )-, -N(R 15 )C(0)-, 
-N(R 15 )CON(R 16 )-, -N(R 15 )C(0)0-, -OC(0)N(R 15 )-, -N(R 15 )S0 2 -, -S0 2 N(R 15 )-, -C(0)-0-, 
-O-C(O)-, -S-, -S(O)-, -S(0 2 )-, -N(R 15 )S0 2 N(R 16 )-, ~N=N-, or -N(R 15 )-N(R 16 )- , and wherein 
R 14 , R15, and R 16 independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene- 
aryl, or -alkylene-arylene-alkyl. 

In another embodiment, An is a phenyl group optionally substituted 1 to 5 times, 
wherein the substituents independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; or 


g) 


-aryl. 



In another embodiment, An comprises a phenyl group substituted 1 to 5 times, 
wherein the substituents comprise: -chloro or -fluoro. 

Ar 2 comprises an arylene, heteroarylene, fused arylcycloalkylene, fused 
cycloalkylarylene, fused cycloalkylheteroarylene, fused heterocyclylarylene, or fused 
heterocyclylheteroarylene group optionally substituted 1 to 7 times. Ar 2 may also be taken in 
combination with R 4 to constitute a fused arylcycloalkylene, fused cycloalkylarylene, fused 
cycloalkylheteroarylene, fused heterocyclylarylene, or fused heterocyclylheteroarylene 
group, optionally substituted 1 to 7 times. In an embodiment, Ar 2 comprises an arylene 
group optionally substituted 1 to 7 times. In another embodiment, Ar 2 comprises a 
phenylene or naphthylene group optionally having 1 to 5 substituents, wherein the 
substituents independently comprise: 

a) -fluoro; 

b) -chloro; 

c) -bromo; 

d) -iodo; 

e) -cyano; 
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g) 


-perfluoroalkyl; 


h) 


-Q-Ri 7 ; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


1) 


-heterocyclyl; 


m) 


-cycioalkyl; 


n) 


- L 6 -aryl; 


o) 


- Le-arylene-aryl; 


P) 


- L 6 -arylene-alkyl; 


q) 


-arylene-alkyl; 


r) 


-arylene-arylene-alkyl; 


s) 


-Q-alkyl; 


t) ' 


-Q-aryl; 


u) 


-Q-alkylene-aryl; 


v) 


-Q-arylene-alkyl; 


w) 


-Q-alkylene-arylene-aryl; 


x) 


-Q-arylene-arylene-aryl; 


y) 


-Q-alkylene-arylene-alkyl; 


z) 


- L 6 -Q-alkylene-aryl; 


aa) 


-arylene-Q-alkyl; 


bb) 


- Le-Q-aryl; 


cc) 


- L 6 -Q-heteroaryl; 


dd) 


- L 6 -Q-cycloalkyl; 


ee) 


- L 6 -Q-heterocyclyl; 


ff) 


- L 6 -Q~arylene-alkyl; 


99) 


- L 6 -Q-alkylene-arylene-alkyI; 


hh) 


- U-Q-alkyl; 


«i) 


- U-Q-alkylene-aryI~R 17 ; 


jj) 


- L 6 -Q-alkyIene-heteroaryl-R 17 ; 


kk) 


-arylene-Q-alkylene-R 17 ; 


II) 


-heteroarylene-Q-alky!ene-R 17 ; 


mm) 


- U-Q-aryl-R 17 ; 


nn) 


- L 6 -Q-heteroarylene-R 17 ; 


oo) 


- L 6 -Q-heteroaryl-R 17 ; 


PP) 


- L 6 -Q-cycloalkyl-R 17 ; 


nn} 
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rr) 
ss) 

tt) 

uu) 
vv) 

WW) 
XX) 

yy) 

=) 
aaa) 

bbb) 

ccc) 

ddd) 

eee) 

fff) 

ggg) 

hhh) 
iii) 

jjj) 

kkk) 

III) 



- L 6 -Q-arylene-alkyLR 17 ; 

- L 6 -Q-heteroarylene-alkyl-R 17 ; 

- L 6 -Q-alkyIene-arylene-afkyl-R 17 ; 

- L 6 -Q-alkylene-heteroarylene-alkyl-R 17 ; 

- L 6 -Q~alkylene-cydoa!kylene-alkyl-R 17 ; 

- L 6 -Q-alkylene-heterocyclylene-alkyl-R 17 ; 

- L 6 -Q-aIkyl-R 17 ; 

- L 6 -Q-R 17 ; 
-arylene-Q-R 17 ; 
-heteroarylene-Q-R 17 ; 
-heterocyclylene-Q-R 17 ; 
-Q-alkylene-R 17 ; 
-Q-arylene-R 17 ; 
-Q-heteroaryiene-R 17 ; 
-Q-alkylene-arylene-R 17 ; 
-Q-alkylene-heteroarylene-R! 7 ; 
-Q-heteroarylene-alkylene- R 17 ; 
-Q-arylene-alkylene- R 17 ; 
-Q-cycloalkylene-alkylene- R 17 ; 
-Q-heterocyclylene-alkylene- R 17 
-Q-alkylene-arylene-alkyl- R 17 ; 
-Q-alkylene-heteroarylene-alkyl- R-, 7 ; 



alkylene — ' 



R. 



i7 



mmm) 



I Q V 




k 17 



; or 



nnn) -hydrogen 



wherein 

U comprises a direct bond, -alkylene, -alkenylene, or -alkynylene; 
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Q comprises a direct bond, -CH 2 -, -O-, -N(R 18 )-, -C(O)-, -CON(R 18 )-, -N(R 18 )C(0)- 
, -N(R 18 )CON(R 19 )-, -N(R 18 )C(0)0-, -OC(0)N(R 18 )-, -N(R 1B )SO ri -S0 2 N(R 18 )-, 
-C(0)-0-, -O-C(O)-, -S-, -S(O)-, -S(0 2 )-, -N(R 18 )S0 2 N(R 19 )- -N=N-, or - 
N(R 18 )-N(R 19 )-; 
wherein 

R 18 and R 19 independently comprise: -hydrogen, -alkyl, -aryl, -arylene- 
alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl; 
V comprises 

halogen alkyl. H s 

\ > A >• ; V* 

] ~\ i~ c \ ~V 

Z comprises hydrogen, -alkylene-aryl, -alkyl, -aryl, -heteroaryl, -heterocyclyl, 

-cycloalkyl, -alkylene-heteroaryl, or -alkylene-cycloalkyl; 
R 17 comprises -SO s H, -P(0)(OH) 2 , -P(0)(0-alkyl)(OH), -C0 2 H, -C0 2 -alkyl, an 

acid isostere, hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, acyloxy- 

alkylene-, or -alkylene-arylene-alkyl. 



In another embodiment, Ar 2 comprises a phenyl group or naphthyl group optionally 
substituted 1 to 5 times, wherein the substituents independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


h) 


-Q-R17; 


i) 


-alkyl; 


j) 


-aryl; 


q) 


-arylene-alkyl; 


s) 


-Q-alkyl; or 


t) 


-arylene-Q-alkyl; 



wherein 

Q comprises -CH 2 -, -O-, -C(O)-, or -C(0)-0-, and 

R 17 comprises -hydrogen, -alkyl, -aryl, -C0 2 H, or an acid isostere. 
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In another embodiment, Ar 2 comprises a phenyl group substituted 1 to 5 times, 
wherein the substituents independently comprise: 

a) -fluoro; 

b) -chloro; 

c) -bromo; 

d) -iodo; 

e) -Q-R17; 

f) -alky]; 

g) -phenyl; 

h) -phenylene-alkyl; 

i) -Q-alkyl; or 

j) -phenylene-Q-alkyl; 
wherein 

Q comprises -CH 2 ~, -0-, -C(O)-, or -C(0)-O, and 
R 17 comprises -hydrogen, -alkyl, -phenyl, or -C0 2 H. 

L 2 comprises: -CH 2 -, -O-, alkylene, aikenylene, alkynelene, -K-alkylene-, -alkylene-K- 
, -alkylene-K-alkylene-, -alkenylene-K-alkylene-, -alkyiene-K-aikenylene-, -arylene-K- 
alkylene-, alkyiene-K-arylene, -heteroarylene-K-atkylene-, alkylene-K-heteroarylene, - 
arylene-K-, -K-arylene-, or -heteroarylene-K-, -K-heteroarylene, 

wherein K comprises a direct bond, -N(R 20 )-, -C(O)-, -CON(R 20 K -N(R 20 )C(O)-, 
-N(R 20 )CON(R 21 )-, -N(R 20 )C(O)O~, -OC(O)N(R 20 )-, -N(R 20 )SO 2 -, -S0 2 N(R2oh -C(O)- 
0-, -O-C(O)-, -S-, -S(O)-, -S(0 2 )-, -N(R 20 )SO 2 N(R 2t )-, -N=N-, or -N(R 20 )-N(R 21 )-; - 
N(R 20 )-, -C(O)-, -CON(R 20 )-, -IM(R 20 )C(O)-, -N(R 20 )CON(R 21 )-, -N(R 20 )C(O)O-, 
-OC(O)N(R 20 )-, -N(R 20 )SOr, -SO 2 N(R 20 )-, -C(0)-0-, -O-C(O)-, -S , -S(O)-, -S(0 2 )-, 
-N(R 20 )SO 2 N(R 21 )-, -N=N-, -N(R 20 )-N(R 21 )- or a direct bond, wherein R 20 and R 21 
independently comprise: -hydrogen, -alkyl, -aryl, -arylene- alkyl, -alkylene-aryl, or -alkylene- 
arylene-alkyl. 

In an embodiment, L 2 comprises -0-, -O-alkylene-, -alkylene-O, or a direct bond. In 
another embodiment, L 2 comprises -O-alkylene- or a direct bond. 



T comprises selected from the group consisting of: hydrogen, alkyl, cycloalkyl, 
heterocyclyl, aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, fused 
heterocyclylaryl, or fused heterocyclylheteroaryl group optionally substituted 1 to 7 times. In 
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to 7 times. In further embodiments, T comprises an aryl group optionally having 1 to 5 
substituents, wherein the substituents independently comprise: 





a) 


-fluoro; 




b) 


-chloro; 


5 


c) 


-bromo; 




d) 


-iodo; 




e) 


-cyano; 




f) 


-nitro; 




g) 


-perfluoroalkyl; 


10 


h) 


-U-R22; 




i) 


-alkyl; 




j) 


-aryl; 




k) 


-heteroaryl; 




0 


-heterocyclyl; 


15 


m) 


-cyctoalkyl; 




n) 


-Ly-aryl; 




o) 


- L7-arylene-aryl; 




P) 


- L7-arylene-alkyl; 




q) 


-arylene-alkyl; 


20 


r) 


-arylene-arylene-alkyl; 




s) 


-U-alkyl; 




t) 


-U-aryl; 




u) 


-U-alkylene-aryl; 




v) 


-U-ary(ene-alkyl; 


25 


w) 


-U-alky lene-arylene-ary 1 ; 




x) 


-U-arylene-arylene-aryl; 




y) 


-U-a Ikylene-arylene-alkyl ; 




z) 


- LrU-alkylene-aryl; 




aa) 


-arylene-U-alkyl; 


30 


bb) 


- Ly-U-aryl; 




cc) 


- Ly-U-heteroaryl; 




dd) 


- L 7 -U-cycloalkyl; 




ee) 


- L 7 -U-heterocyclyl; 




ff) 


- L 7 -U-arylene-alkyl; 


35 


gg) 


- L 7 -U-alkylene-arylene-alkyl; 




hh) 


- L 7 -U-alkyl; 
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jj) - L 7 -U-a\kylene-heteroary\- R 22 ; 

kk) -arylene-U-alkylene- R 22 ; 

II) -heteroarylene-U-alkylene- R 22 ; 
mm) L 7 -U-aryl- R 22 ; 

nn) - L 7 -U-heteroarylene- R 22 ; 

oo) - L7-U-heteroaryl- R22; 

pp) - L 7 -U-cycloalkyl- R 22 ; 

qq) - Ly-U-heterocyclyl- R 22 ; 

rr) - L 7 -U-arylene-alkyl- R 22 ; 

ss) - L 7 -U-heteroarylene-alkyl- R 22 ; 

tt) - L 7 -U-alkylene-arylene-alkyl- R^; 

uu) - L 7 -U-alkylene-heteroarylene-alkyl- R 22 ; 

vv) - L 7 -Q-alkylene-cycIoalkylene-alkyt-R 22 ; 

ww) - L 7 -Q-alkylene-heterocyclylene-alkyl-R 22 ; 

xx) - L 7 -U-alkyl- R 22 ; 

yy) - L 7 -U- R^; 

zz) -arylene-U- R 22 ; 

aaa) -heteroarylene-U- R 22 ; 

bbb) -heterocyclylene-U- R^; 

ccc) -U-alkylene- R 22 ; 

ddd) -U-arylene- R 22 ; 

eee) -U-heteroarylene- R 22 ; 

fff) -U-alkylene-arylene- R^; 

ggg) -U-alkylene-heteroarylene- R 22 ; 

hhh) -U-heteroarylene-alkylene- R 22 ; 

iii) -U-arylene-alkylene- R 22 ; 

jjj) -U-cycloalkylene-alkylene- R 22 ; 

kkk) -U-heterocyclylene-alkylene- R 22 ; 

III) -U-alkylene-arylene-alkyl- R 22 ; 
mmm) -U-alkylene-heteroarylene-alkyl- R 22 ; 
nnn) 

•— U — alkylene — X 



000) 
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Y 



R. 



v 22 



;or 



ppp) -hydrogen; 
wherein 

L 7 comprises a direct bond, -alkylene, -alkenylene, or -alkynylene; 

U comprises a direct bond, -CH 2 -, -O-, -N(R 23 )-, -C(O)-, -CON(R 23 )-, -N(R 23 )C(0)- 

, -N(R 23 )CON(R 24 )-, -N(R 23 )C(0)0, -OC(0)N(R 23 )-, -N(R 23 )S0 2 -, ~S0 2 N(R 23 )-, 

-C(0)-0, -O-C(O)-, -S-, -S(O)-, -S{0 2 )-, -N(R 23 )S0 2 N(R 24 )-, -N=N-, or - 

N(R 23 )-N(R 24 )-; 

wherein 

R 23 and R 24 independently comprise: -hydrogen, -alkyl, -aryl, -arylene- 
alkyl, -aikylene-aryl, or -alkylene-arylene-alkyl; 
X comprises 

halogen alkyL H x 



Y comprises hydrogen, -alkylene-aryl, -alkyl, -aryl, -heteroaryl, -heterocyclyl, 
-cycloalkyl, -alkylene-heteroary), or -alkylene-cydoalkyl; 

R 22 comprises -S0 3 H, -P(0)(OH) 2 , -P(0)(0-alkyl)(OH), -C0 2 H, ^CO r alkyl, an 
acid isostere, -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, acyloxy- 
alkylene- , or -alkylene-arylene-alky). 

In another embodiment, T comprises an aryl group substituted by -U~alkylene-R 22 , 
wherein U comprises -O- or a direct bond, and R 22 comprises -C0 2 H or an acid isostere. 

In another embodiment, the present invention provides compounds of Formula (I) 




,or 




wherein 



a and b are equal to zero; 




Li comprises 
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Ar 2 comprises a phenylene group optionally substituted 1 time with a group 
comprising: -Q-alkyl, wherein Q is -0-; 

L 2 comprises a direct bond, O-alkylene, or an alkynylene; and 

T comprises an aryl group substituted with at least one substituent comprising: 

a) -U-R 22 ; 

b) -U-alkylene~arylene-R 22 ; 

c) -U-alkylene-R 22 ; 

d) -U-arylene 

e) -U-arylene-R 22 wherein the arylene is substituted with at least one of a 
halogen, methanesulfonylamino, or trifluoromethanesulfonylamino 
group. 

f) -U-arylene wherein the arylene is substituted with at least one 
trifluromethanesulfonylamino group; 

g) -R 22; ; or 

h) -halogen 

wherein Rz> is C0 2 H or an acid isotere. 

In another embodiment, the present invention provides compounds of Formula (I) 
wherein 

a and b are equal to zero; 

Ri comprises hydrogen 

W comprises -N(R 2 )- 

wherein R 2 comprises alky I; and 

An comprises aryl substituted 2 times wherein the substituent groups comprise - 
chloro. 

In another embodiment of the compound of Formula (I), wherein a and b are equal to 
0, and Ri Ar 1f and W are as defined above, the groups T, L 2f Ar 2 , and U together comprise: 
E)-2-(4-methoxyphenyl)vinyl, (E)-2-(3-methoxyphenyl)vinyl, (E)-2~(2-methoxyphenyl)vinyl, 
(E)-2-(3,4-dimethoxyphenyl)vinyl, (E)-2-(2,3,4-trimethoxyphenyl)vinyl, (E)-2-(4- 

/P^9_/4-fh rnmnham/IWtm/l /PV944-r:hlnronhpnvnvinvi 
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(E)-2-(4-bromophenyl)vinyl, (E)-2-(1,1'-biphenyl-4-yl)vinyl, (E)-2-(1-naphthyl)vinyl, (E)-2-(2- 
naphthyl)vinyl, 9H-fluoren-9-ylidenemethyl, (E^^^-methoxy-lJ'-biphenyl-^ylJvinyl, (E)-2- 
(3 -methoxy- 1 , 1 -biphenyl-4-yl)vinyl, (E)-2-(4-hydroxyphenyl)viny), 2-(4-methoxyphenyl)ethyl, 
(E)~2-(4'-carboxymethyIoxy-1 ,1 -biphenyi-4-yl)vinyI, (E)-2-(4'-(3-methoxycarbonyl-1 - 

i propyloxy)-1 ,1 '-bipheny!-4-yl)vinyl, (E)-2-(4'-(3-carboxy-1 -proploxy)-1 , 1 -biphenyl-4-yl)vinyl, 
(E)-2-(4'-phenoxy-1,1'-biphenyl-4-yl)vinyl, or (E)-2-(4'-benzyloxy-1,1'-biphenyl-4-yl)vinyl. 

In another embodiment of the compound of Formula (I), An comprises 2,4- 
dichlorophenyl. 

) 

In another embodiment of the compound of Formula (I), W comprises -N(R 2 )-, 
wherein R 2 comprises - L 3 -D-alkylene-arylene-G, wherein L 3 comprises a direct bond or 
alkylene, D is a direct bond, or -0-, and G comprises -CN, -S0 3 H, -P(0)(OH) 2 , 
-P(0)(0-alkyl)(OH), -C0 2 H, -C0 2 -alkyl, or an acid isostere. 

5 

In another aspect, the present invention provides a pharmaceutical^ acceptable salt, 
solvate, or prodrug of compounds of Formula (I). 

In the compounds of Formula (I), the various functional groups represented should 
0 be understood to have a point of attachment at the functional group having the hyphen. In 
other words, in the case of -alkylene-aryl, it should be understood that the point of 
attachment is the alkylene group; an example would be benzyl. In the case of a group such 
as -C(0)-NH- alkylene-aryl, the point of attachment is the carbonyl carbon. 

15 Also included within the scope of the invention are the individual enantiomers of the 

compounds represented by Formula' (I) above as well as any wholly or partially racemic 
mixtures thereof. The present invention also covers the individual enantiomers of the 
compounds represented by formula above as mixtures with diastereoisomers thereof in 
which one or more stereocenters are inverted. 

30 

Compounds of the present invention which are currently preferred for their biological 
activity are listed by name below in Table 1. 

The ability of compounds Formula (I) to potentially treat or inhibit disorders related to 
35 insulin resistance or hyperglycemia was established with representative compounds of 
Formula (I) listed in Table I using a standard primary/secondary assay test procedure that 
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The compounds of this invention can be potentially useful in treating metabolic 
disorders related to insulin resistance or hyperglycemia, typically associated with obesity or 
glucose intolerance. The compounds of this invention may therefore be particularly useful in 
the treatment or inhibition of type II diabetes. The compounds of this invention are also 
potentially useful in modulating glucose levels in disorders such as type I diabetes. 



Table 1 



Ex. 


Structure 


Name 


1 




4-(2,4-dichloro-phenyl)-2- 
[2-(4-methoxy-phenyl)-(E)- 
vinyl]-1 H-imidazole 


2 


— o 

N Xi 


^Cl 


4-(2,4-dichloro-phenyl)-2- 
[2~(3-methoxy-phenyl)-(E)- 
vinyl]-1 H-imidazole 


3 


o— 

N u 


4-(2,4~dichloro-phenyl)-2- 
[2-(2-methoxy-phenyl)-(E)- 
vinyl]-1 H-imidazole 


4 


— o 

N u 

CI 


4-(2,4-dichloro-phenyl)-2- 
[2-(3,4-dimethoxy-phenyl)- 
(E)-vinyl]-1 H-imidazole 
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Ex. 


Structure 


Name 


5 


— o p— 


CI 


CI 


4-(2,4-dichloro-phenyl)-2- 
[2-(2 f 3,44rimethoxy- 
phenyl)-(E)-vinyl]-1H- 
imidazole 




N 


"I 


CI 


4-(<d,4-dicnloro-phenyl)-2- 

[2-(4-ethoxy-phenyl)-(E)- 

vinyl]~1H~imidazole 


-7 

( 




x ci 


4-(2,4-dichloro-pheriyl)-2- 
styryMH-imidazole 


o 
O 


T 




"CI 


A ft A J ! LI 1 i\ r*\ 

4-(2 > 4-dichloro-phenyl)-2- 

[2-(4-fluoro-pheny!)-(E)- 

vinyl]-1H-imidazole 


Q 




CI 

^c. 


^-l^-(4-cnioro-pneny i)~( b )- 

vinyl]-4-(2,4-dichloro- 

phenyl)-1H-imidazole 


I U 


if 


CI 


v ci 


z-[z:-(4-Dromo-pnenyi;-(b)- 
vinyl]-4-(2,4-dichloro- 
phenyl)- 1 H-imidazole 
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Ex. 


Structure 


Name 


11 


/~\__/~Y_ H 


2-(2-biphenyl-4~yl-(E)- 
vinyl)-4-(2,4-dichloro- 
phenyl)-! H-imidazole 


12 


CI 


4-(2,4-dichloro-phenyl)-2- 
(2-naphthaIen-1-yl-(E)- 
vinyl)-1 H-imidazole 


13 


CI 


4-(2,4-dichloro-phenyl)-2- 
(2-naphthalen-2-yl-(E)~ 
vinyl)-1 H-imidazole 


14 


o 

CI 


4-[4-(2,4<lichloro-phenyl)- 
1 H-imidazol-2-yl]-5-phenyl- 
oxazole 


15 


N u 


2-[2-(4-benzyloxy-phenyl)- 
(E)-vinyl]-4-(2,4-dichloro- 
phenyl)-1 H-imidazole 


16 


CI 


4-(2,4-dichloro-phenyl)-2- 

fluoren-9-ylidenemethyl- 

1H-imidazole 
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Ex. 


Structure 


Name 


17 


\ 

/T-T\ |\J 

CI 


1-butyl-4-(2,4-dichloro- 
phenyl)~2-fluorei>9- 
yiidenemethyl-1 H- 
imidazole 


18 


°AJ^ M °1 y 

N U 

CI 


4-(2 f 4-dichloro-phenyl)-2- 

[2-(4-methoxy~phenylME)- 

vinyl]-oxazole 


1Q 


KX>^1 y 




4-(2,4-dichioro-phenyl)-2- 
[2-(4'-methoxy-biphenyl-4- 
yl)-(E)-vinyl]-1 H-imidazole 


20 




C! 


4-(2,4-dichloro-phenyl)-2- 
^-(S'-methoxy-biphenyM- 
yl)-(E)-vinyl]-1 H-imidazole 


21 


0— 

'""Si 


4-(2,4-dichloro-phenyl)-2- 
[2-(2'-methoxy-biphenyl-4- 
yl)-(E)-vinyl]-1 H-imidazole 


22 


'"^Q-O-V^l y 

N 


CI 


4-(2,4-dichloro-phenyl)-2- 
[2-(3 ,4 -dimetnoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H~ 
imidazole 
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Ex. 


Structure 


Name 


23 


o— 




4-(2,4-dichIon>phenyl)-2- 
[2-(2 , ,4 , -dimethoxy- 
biphenyi-4-yl)-(E)-vinyl]-1 H- 
imidazole 


24 




CI 


2-[2-(4'-butoxy-biphenyl-4- 
yl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-1H- 
imidazole 


25 


Q ^ ^ 

i 


CI 




4-(2,4-dichloro-phenyl)-2- 
[2-(4-phenoxy-biphenyl-4- 
yl)-(E)-vinyl]-1 H-imidazole 


26 


N 




CI 

*\ 

CI 


-utsi izyioxy- 
biphenyl-4-yl)-(E)-vinyl]-4- 
(2,4-dichloro-phenyl)-1 H- 
imidazole 


97 




1 


CI 

CI 


2-[2-(4 -benzyloxy-3 -f luoro- 
biphenyl-4-yl)-(E)-vinyl]-4- 
(2,4<lichloro-phenyl)-1H- 
imidazole 


28 


U 




4-(2,4-dichloro-phenyl)-2- 
{2-[4-(2,3-dihydro- 
benzo[1 ,4]dioxin-6-yl)- 
phenylME)-vinyl}-1H- 
imidazole 
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Ex. 



Structure 



Name 



29 




4-(2,4-dichIoro-phenyl)-2- 
[2-(4'-methoxy-3\5'- 
dimethyl-biphenyl-4-yl)-(E)- 
vinyl]-1 H-imidazole 



30 




4-(2,4-Dichloro-phenyi)-2- 
[2-(4'-ethoxy-biphenyl-4-yl)- 
(E)-vinyl]-1 H-imidazole 



31 




4-(2,4-Dichloro-phenyl)-2- 
p-^'-trifluoromethoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H- 
imidazole 



32 




4-(2,4-dichloro-phenyl)-2- 
[2-(3'-trifluoromethoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H- 
imidazole 



33 




2-[2-(4-benzofuran-2-yl- 
phenyl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-lH- 
imidazole 



34 




2-[2-(5'-chloro-2'-methoxy- 
biphenyl-4-yl)-(E)-vinyl]-4- 
(2,4-dichloro-phenyl>-1H- 
imidazole 



WO 2004/071447 



23 



PCT/US2004/004074 



Ex. 



Structure 



Name 



35 




2-[2-(4'-tert-butyl-biphenyl- 
4-yl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-1 H- 
imidazole 



36 




3-(4'-{2-[4-(2,4-dichloro 
phenyl)-1 H-imidazol-2-y!]- 
(E)-vinyl}~biphenyI-4-yl)- 
acrylic acid 



37 



^0— <H^: 




4-(2,4-dichIoro-phenyl)-2- 
{2-[4-(4-methoxy- 
phenylethynyl)-phenyl]-(E)- 
vinyl}-1H-imidazole 



38 




5-(4-{2-[4-(2,4-dichloro- 
phenyl)- 1 H-imidazol-2-yl]- 
(E)~vinyl}-phenyl)-pent-4- 
ynoic acid 



39 




4'-{2-[4-(2,4-dichloro 
phenyl)-1 H-imidazol~2-yl]- 
(E)-viny!}-biphenyl-4- 
carboxylic acid 



40 




4-{[(4'-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-biphenyl-4- 
carbonyl)-amino]-methyl}- 
benzoic acid 
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Ex. 


Structure 


Name 


41 


H V^v<rv^ 


N u 

CI 


4'-{2-[4-(2,4-Dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-carboxylic acid 


42 




< 

N u 


2-[2-(4'-benzyloxy-3'-fluoro- 
biphenyl-4-yl)-(E)-vinylH- 
(2,4-dichloro-phenyl)-1 - 
ethyl-IH-imidazole 


43 




V. < 

N u 


4-(4*-{2-[4-(2,4~dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]~(E)-vinyl}-3- 
fluoro-biphenyl-4- 
y!oxymethyl)-benzoic acid 


44 








phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-phenol 


45 


T 




^Cl 


^"^^-oicnioro-pnenyi j-^- 

[2-(4-methoxy-phenyl)- 

ethyl]-1H-imidazole 


46 




:i 




4-(2,4-dichloro-phenyl)-1~ 
ethyl-2-[2-(4-methoxy- 
phenyl)-(E)-vinyl]-1H- 
imidazole 
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Ex. 


Structure 


Name 


47 


HQ Hfy^ /=\ < 

N irS 


4-(4-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyMH- 

imidazol-2-yl]-(E)-vinyl}- 

phenoxymethyl)-benzoic 

acid 


48 


OH / 


3-(4~{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

phenoxymethyI)-benzoic 

acid 


49 


HO 


4-(4-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
phenoxy)-butyric acid 


50 


HO ^ 


o-(4-{^-[4-(2,4-Dichloro- 
phenyl)-1 -ethyl- 1H- 
imidazol-2-yl]-(E)-vinyl}- 
, phenoxy)-hexanoic acid 


51 


^ / 

°~\J"1^ M -} c, 

N U 

^ CI 


1-butyl-4-(2,4-dichloro- 
phenyI)-2-[2-(4-methoxy- 
phenyl)-(E)-vinyl]-1H- 
imidazole 


52 


N u 


4-(2,4-dichloro-phenyi)-1 - 
isobutyl~2-[2-(4-methoxy- 
phenyl)-(E)-vinyl]-1H-. 
imidazole 




CI 


* 
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Ex. 


Structure 


Name 


53 


/ 

N xi 


C) 


2-[2-(4-butoxy-phenyl)-(E)- 
vinyl]-1-butyl-4-(2,4- 
dichloro-phenyl)-1 H- 
imidazole 


54 




"CI 


2-(2-biphenyl-4-yl-(E)- 
vinyl)-1-butyl-4-(2,4- 
dichloro-phenyl)-1H- 
imidazole 


55 




CI 


1 -butyl-4-(2,4-dichloro- 
phenyl)-2-[2-(4'-methoxy- 
biphenyI-4-yl)-'(E)-vinyl]- 
1H-imidazole 


56 


nr 


CI 


4-(2,4-dichloro-phenyl)-1 - 
isobutyl-2-[2-(4-methoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H- 
imidazole 


57 


CI 


4-(2,4-dichloro-phenyl)-2- 
[2-(4'-methoxy-bjphenyl-4- 
ylHE)-vinyI]-1-propyl-1 H- 
imidazole 
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Ex. 


Structure 


Name 




\ 

\ jf\ /=\ Jl I 


CI 


4-(2,4-dichloro-phenyl)-2- 
[2-(4'-methoxy-biphenyl-4- 
yl)-(E)-vinyl]-1wriethyl-1H- 
imidazole 


59 




D 


Ci 


1 -benzyl-4-(2,4-dichloro- 
phenyl)-2-[2-(4'-methoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H- 
imidazole 


60 




1 I 

n 


^C! 


4-(2,4-dichloro-phenyl)-1- 
isopropyl-2-[2-(4'-methoxy- 
biphenyl-4-yl)-(E)-viny[]-1 H- 
imidazole 


61 


N 


1 i 1 
U 




1-cyclopropyl-4-(2,4- 
dichloro-phenyl)^-^^- 
methoxy-biphenyl~4-yl)-(E)- 
vinyl]-! H-imidazole 






\ 

CI 

4 Jl JL 

N IJL 


4-(2,4-dichIoro-phenyl)-2- 
[2-(4'-ethoxy-biphenyl-4-yl)- 
(E)-vinyl]-1-ethyl-1H- 
imidazole 


63 


q 

' 11 

CI 


{4-(2,4-dichloro-phenyl)-2- 
2-(4-methoxy-phenylHE)- 
vinyl]-imidazol-l -yl}-acetic 
acid 
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Ex. Structure 



Name 



64 




2-{4-(2 1 4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1 -yl}-N- 
(1 -naphthalen-1-yl-ethyl)- 
acetamide 



65 




2-{4-(2,4-dichioro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazoI-1 -yl}-N- 
((S)-1-naphthaIen-1-yl- 
ethyl)-acetamide 



66 




N-butyl-2-{4-(2,4-dichloro- 
phenyl)-2-[2-(4-methoxy- 
phenyl)-(E)-vinyI]-imidazol- 
1-yl}-acetamide 



67 




2-{4-(2,4-dichioro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1-yl}-N- 
isobutyl-acetamide 



68 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazoM -yl}- 
N , N-diisopropyl-acetamide 
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Ex. 



Structure 



Name 



69 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1 -yl}-N- 
(3-dimethylamino-propyl)- 
acetamide 



70 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1 -yl}-N- 
[2-(3-methoxy-phenyl)- 
ethylj-acetamide 



71 




N-(44ert-butyl-benzyl)-2-{4- 

(2,4-dichIoro-phenyl)-2-[2- 

(4-methoxy-phenyl)-(E)- 

vinyl]-imidazol-1-yl}- 

acetamide 



72 




2-{4-(2 t 4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1 -yl}-N- 
[2-(4-methoxy-phenyl)- 
ethyl]-acetamide 
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Ex. Structure 



Name 



73 




2-{4-(2,4-dichloro-phenyl)- 

2-[2-(4-methoxy-phenyl)- 

(E)-vinyl]-imidazol-1-yl}-N- 

[2-(3,4-dimethoxy-phenyl)- 

ethyl]-acetamid 



74 




2-{4-(2,4-dichloro-phenyl)- 

2-[2-(4-methoxy-phenyl)- 

(E)-vinyl]-imidazol-1-yl}-N- 

[2-(4-fluoro-phenyl)-ethyl]- 

acetamide 



75 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-imidazol-1 -yl}-N- 
isoquinolin-5-yl-acetamide 



76 




2-{4-(2,4-dichloro-phenyl)~ 
2-[2-(4-rnethoxy-phenyl)- 
(E)-vinyl]-imidazol-1~yl}-N- 
pyridin-4-yl-acetamide 



77 




[4-(2,4-dichIoro-phenyl)-2- 
fluoren-9-ylidenemethyl- 
imidazol-1-yl]-acetic acid 
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Ex. 


Structure 


Name 


78 


O CI 


2-[4-(2,4-dichloro-phenyl)- 

2-fluoren-9-ylidenemethyl- 

imidazol~1-yl]-N~[2-(3- 

methoxy-pheny!)-ethyl]- 

acetamide 


79 




2-[4-(2,4-dichloro-phenyl)- 

2-fluoren-9-ylidenemethyl- 

imidazol-1-yl]-N-[2-(4- 

methoxy-phenyl)-ethyl]- 

acetamide 


80 


CI 


2-[4-(2,4-dichloro-phenyl)- 

^-nuoren-9-yifdenemethyl- 

imidazo!-1-yl]-N-(1- 

naphthalen-1-yl-ethyl)- 

acetamide 


81 




4-[4-(2,4-dichloro-phenyl)- 
2-fluoren-9-ylidenemethyl- 
midazol-1-yl]-butyric acid 



WO 2004/071447 PCT/US2004/004074 
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Ex. 


Structure 


Name 


82 


< H 


2-{4-(2,4-dichloro-phenyl)- 
2-f2-^4-hvrlrnx\/-nhpnvh- 
(E)-vinyl]-imidazol-1 -yl}-N- 
(1-naphthalen-1-yl-ethyl)- 
acetamid 


83 


\ CI 

o iLj^ci 


[4-(2-{4-(2,4-dichloro- 
phenyl)-1-[(1-naphthalen-1- 
yl-ethylcarbamoyl)-methyl]- 
1 H-imidazol-2-ylHE)-vinyl)- 
phenoxy]-acetic acid 


84 


o, v-O 

V~N 

( H 

\ CI 


4-[4-(244-(2,4-dichloro- 
DhenvlVI -IT 1 -naohthalen-1 - 
yl-ethylcarbamoyl)-methyl]- 
1 H-imidazol-2-yl}-(E)-vinyl)- 
phenoxyj-butyric acid 


85 




4-[4-(2-{4-(2,4-dichloro- 
phenyl)-1 -[(1 -naphthalen-1 - 
vl-ethvlcarbamovlVmpthvIl- 
1 H-imidazol-2-yl}-(E)-vinyl)- 
phenoxymethyl]-benzoic 
acid 



WO 2004/071447 
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Ex. 


Structure 


Name 


86 


OH >-N 

° := \^ N CI 


3-[4-(2-{4-(2,4-dichloro- 

phenyl)-1-[(1-naphthalen-1- 

yl-ethylcarbamoyl)-methyl]- 

1 H-imidazol-2-yi}-(E)-vinyl)- 

phenoxymethyl]-benzoic 

acid 


87 


P a 


2-{4-(2,4-dichloro-phenyl)- 

2-[2-(4-ethoxy-phenyl)-(E)- 

vinyl]-imidazol-1-yl}-N-(1- 

naphthalen-1-yl-ethyl)- 

acetamide 


88 


HO _ \ 


4-(4'-{2-[l-benzyl-4-(2,4- 

dichloro-phenyl)-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 


89 


HO ^ 


4-(4'-{2-[1-butyl-4-(2,4- 

dichloro-phenyl)-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 



WO 2004/071447 
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Ex. 



Structure 



Name 



90 




{4-(2,4-dichloro-phenyl)-2- 
[2-(4'-methoxy-biphenyl-4- 
yl)-(E)-vinyl]-imidazol-1-yl}- 
acetic acid 



91 




2-{4-(2,4-dichlorophenyl)- 
'2-[2~(4 , -methoxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazoM- 
y l}-N-( 1 -naphthalen-1 -yl- 
ethyl)-acetamide 



92 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-hydroxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazol-1 - 
yl}-N-(1-naphthalen-1-yl- 
ethyl)-acetamide 



93 




4-[4'-(2-{4-(2,4-dichloro- 

phenyl)-1-[(1~naphthalen-l- 

y!-ethylcarbamoyl)-methyl]- 

1 H-imidazol-2-yl}-(E)-vinyl)- 

biphenyl-4-yloxy]-butyric 

acid 



WO 2004/071447 
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Ex. 



Structure 



Name 



94 




2-{4-(2 > 4-dichloro-phenyi)- 
2-[2-(4'-methoxy-biphenyl- 
4-yl)-(E)-vinyI]-imidazol-1 - 
yl}-N-(2-morpholin-4~yl- 
ethyl)-acetamide 



95 




2-{4~(2,4-dichloro-phenyl)- 
2-[2-(4'-methoxy-biphenyl- 
4-y!)-(E)-viny!]-imidazoM - 
yl}-N-(3,3-dimethyl-butyl)- 
acetamide 



96 




2-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'~methoxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazol-1 - 
yl}-N-[2-(4-methoxy- 
phenyl)-ethyl]-acetamide 



97 



HO 




4-(442-[4-(2,4-dichloro- 
phenyl)-1- 

methylcarbamoylmethyl- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid 



WO 2004/071447 
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Ex. 


Structure 


Name 


98 


K- 

HO \ 

If \ - ft NS, / /) ^ / \\ \ 


4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1- 

einyicarDarnoyimeinyi- 1 n- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-y!oxy)-butyric 
acid 


99 


°v / 

HO /^\_ CI 


4^(4 , -{2-[1- 

butylcarbamoylmethyl-4- 
\z;,^-uicnioro-pnenyi j- 1 n- 
imidazol-2-yl]-(E)-viriyl}- 
biphenyl-4-yloxy)-butyric 
acid 


100 


HO 

^ c, 


4-[2-{2-[4'-(3-carboxy- 
propoxyy-Dipnenyi'*'f-yij-(t 
vi ny i}-4-(2,4-d ich loro- 
phenyl)-imidazol-1 -yl]- 
butyric acid 


101 




A-.fA^( O /I_/Hi r -»hlnro_nh^n\/n_ 
,*-r vJIUI IIUI \J~JJi lfc?l lyi ) 

2-[2-(4'-methoxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazol-1 - 
yl}-butyric acid 
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Ex. 



Structure 



102 




Name 



4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-methoxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazol-1 - 
yl}-N-(1-naphthalen-1-yl- 
ethyl)-butyramide 



103 




ci 



4-{4-(2,4-dichloro-phenyl)- 

2-[2-(4'-methoxy-biphenyl- 

4-yl)-(E)-vinyl]-imidazol-1- 

yl}-N-(3,3-dimethyl-butyl)- 

butyramide 



104 




105 




ci 



2-[2-(4-bromo-phenyl)-(E)- 
vinyl]-4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazole 



4-(2,4-dichloro-phenyl)-1- 
ethyl-2-[2-(4'-methoxy- 
biphenyl-4-yl)-(E)-vinyl]-1 H- 
imidazole 



106 




4 , -{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-ol 



WO 2004/071447 
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Ex. 


Structure 


Name 


107 




I 

A* 


(4 , -{2-t4-(2,4-dichloro- 

pi Ifcif lyl j- l -en lyr* I n- 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-acetic 
acid 


108 


< a 




2-(4'-{2-[4-(2,4-dichloro- 

nhpnvl\-1 -Pthvl-1 H- 
\j\ icf iy i ) i "Cii lyi i n- 

imidazol~2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 


109 


0 /-a /=\ /r~^ JL JC 


4-(4'-{2-[4-(2,4-dichloro- 

nhpn\/H-1 -pthvl-1 H_ 
jjiici lyi) i di iy f 1 ri" 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid methyl ester 


110 


HO 1 — \ 

° ^ /T\ /=\ 




4-(4 , -{2-[4-(2,4-dichloro- 
DhenvH-1 -ethvl-1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid 



WO 2004/071447 
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Ex. 


Structure 


Name 


111 


Q ^ < o, 


(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-y!oxy)-phenyi- 
acetic acid 


112 


CI 


5-[3-(4 , -{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-propyl]- 

1H-tetrazole 


113 




5-[4-(4 , -{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yIoxymethyl)- 
phenyl]- 1H-tetrazole 


114 




5-[4-(4'-{2-[4-(2 t 4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-phenyl]- 
1 H-tetrazole 



WO 2004/071 447 
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Ex. 


Structure 


Name 


115 


Br 


2-[2-(5-bromo-2-methoxy~ 
phenyl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-1H- 
imidazole 


116 


CI 


4-(2,4-dichloro-phenyl)-2- 

{2-[2-methoxy-5-(4- 

methoxy-phenylethynyl)- 

phenyl]-(E)-vinyl}-1H- 

imidazole 


117 


H 

V • Q 

CI 


[4-(3-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazoi-2-yl]- 
(E)-vinyl}-4-methoxy- 
phenylethynyl)-phenoxy]- 
acetic acid methyl ester 


118 


r^T LI CI 

0 


[4-(3-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-4-methoxy- 
phenyl-ethynyl)-phenoxy]- 
acetic acid 
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Ex. 


Structure 


Name 


119 


HO 

w> ■ C 


I 

CI 


[3-(3-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-4-methoxy- 
phenylethynyl)-phenoxy]- 
acetic acid 


120 


CI 


[4-(3-{2-[4-(2,4-dichloro- 
phenyl)-1-methyMH- 
imidazol~2-yl]-(E)-vinyl}-4- 
methoxy-phenylethynyl)- 
phenoxy]-acetic acid 


121 


0 

CI 


4-[4-(3-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-4-methoxy- 
phenylethynyl)-phenoxy]- 
butyric acid 


122 


T 


CI 


4-[3-(4-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]~ 
(E)-vinyl}-phenylethynyl)- 
phenoxy]-butyric acid 



wo 



2004/071447 
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Ex. 



Structure 



123 




Name 



4-[4-(4-{2-[4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-phenylethynyl)- 
phenoxyj-butyric acid 



124 




4-(4 , -{2-[4-(2,4-dichloro 
phenyl)-1-methyMH- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid methyl ester 



125 




4-(4 , -{2-[4-(2 f 4-dichloro- 

phenyl)-1-methyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 



126 




5-[3-(4'-{2-[4-(2,4-dichloro- 
phenyl)- 1 -methyl- 1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-propyl]- 
1H-tetrazole 



WO 2004/071447 PCT/US2004/004074 
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Ex. 


Structure 


Name 


127 


HO 




(4 , -{2-[4-(2,4-dichloro- 
pnenyi;- i-rnetnyMn- 
imidazol-2-yl]-(E)~vinyl}- 
biphenyl-4-yloxy)-acetic 
acid 


128 




5-(4'-{2-[4~(2,4-dichIoro- 
pnenyi y\ -methyl- 1 n- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-pentanoic 
acid methyl ester 


129 




CI 


5-(4'-{2-[4~(2,4-dichloro- 
pnenyi y\ -metnyM n- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-pentanoic 
acid 


130 




z\ 


4-(442-[4-(2,4-dichlon> 
DhenvH-1 -methvl-1 H- 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxymethyl)- 
benzoic acid 



WO 2004/071447 



PCT/US2004/004074 
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Ex. Structure 



Name 



131 



HO 




2-bromo-4-(4'-{2-[4-(2,4- 
dichloro-phenyl)-1 -methyl- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid 



132 




4-(442-[4-(2,4-dichloro 
phenyl)-1 -(2,2,2-trifluoro- 
ethyl)-1H-imidazol-2-yl]- 
(E)-vinyl}-biphenyl-4-yIoxy)- 
butyric acid 



133 




4-(4*-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-ylamino)-butyric 

acid 



134 




N~(4'-{2-[4-(2,4-dich!oro- 

phenyI)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yl)-succinamic 

acid 



A A 
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Ex. 


Structure 


Name 


135 




4-(4'-{2-[4-(2,4-dichloro- 

nhpnvh-1-£»th\/L1 W_ 
piiciiyiy I t>u ly i- i n 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxymethyl)- 
benzoic acid 


136 




[4-(4'-{2-[4-(2,4-dichloro- 
pi id iy* j i cu iyi" i n~ 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxymethyl)- 
phenylj-acetic acid 


137 




4-(4'-{2-[4-(2,4-dichloro- 
Dhenvh-1-pthvM H- 

imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid methyl ester 


138 


HO-/ 


4-(4 l -{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-benzoic 

acid 



WO 2004/071447 
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Ex. Structure 



139 



HO 




Name 



3-(4'-{2-[4-(2,4-dich!oro- 

phenyl)-1-ethyl-1H- 

imidazol-2-y!]-(E)-vinyl}- 

biphenyl-4-yloxy)-benzoic 

acid 



140 




4-(4 , -{2-[4-(2,4-dichloro- 
pheny!)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-2-fluoro- 
benzoic acid 



141 




4-(4 , -{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-2-methyl- 
benzoic acid 



142 




5-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-furan-2- 

carboxylic acid methyl 

ester 



WO 2004/071447 
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Ex. 



Structure 



143 




Name 



5-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-furan-2- 
carboxylic aci 



144 




5-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}~ 

biphenyl-4-yloxy)-nicotinic 

acid 



145 




5-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl}- 
bipheny!-4-yloxy)- 
thiophene-2-carboxylic acid 



146 




2-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yioxy)-thiazole- 
4-carboxylic acid 



WO 2004/071447 
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Ex. 


Structure 


Name 


147 


o 

HO— ^ 


K 


6-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

irniaazoi-zi-yij-^t: j-vinyi)- 

biphenyl-4-yloxy)- 

naphthalene-2-carboxylic 

acid 


148 






2-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

liTiiaazoi-^-yij-^tiy-vinyi/- 

biphenyl-4-yl)-1H- 

benzoimidazole-5- 

carboxylic acid 


149 


OH / 


2~(4 , -{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 

imiriiTol O till f IZ i ijmwll 

1 m Id aZD 1 -£.-y\ ]*- j-vinyi/- 

biphenyl-4-yl)-3-ethyl-3H- 
benzoimidazole-5- 
carboxylic acid 


150 






2-(4-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imirt£57fil-?-vlWFY-\/in\/ru 

phenyl)-1H- 

benzoimidazoIe-5- 

carboxylic acid 



WO 2004/071447 PCT/US2004/004074 
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Ex. 


Structure 


Name 


151 


°~i / Br 


















Q ^ 


Y 


J~ 




N 


CI 

U 




2-bromo-4-(4'-{2-[4-(2,4- 
dichloro-nhpnvh-1 -pthvl- 

1 H-imidazol«2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid methyl este 


152 


0 

Br 


















Q _ 




J~ 




c 

N 


CI 

u 


x ci 


2-bromo-4-(4'-{2-[4-(2,4- 
dich[oro-nhpnvM-1 -pfhvl- 

1 H-imidazol-2-yI]-(E)-vinyl}- 

biphenyl-4-yloxy)-benzoic 

acid 


153 


Ho 


~i_ 


y 






CI 

u 


s ci 


4-(4 f -{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-vn-^FWinvl\- 
biphenyl-4-y!oxy)-2- 
trifluoromethyl-benzoic acid 
methyl ester 


154 


P r F 

Q ^ 

oh O~ 




y 




c 


CI 

it 


v ci 


4-(4'-{2-[4-(2,4<lichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyt}- 
biphenyl-4-yloxy)-2- 
trifluoromethyl-benzoic acid 



WO 2004/071447 
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Ex. 



Structure 



Name 



155 




4-(4'-{2-[4-(2 f 4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-2-nitro- 
benzoic acid methyl ester 



156 




4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}* 
biphenyi-4-yloxy)-2-nitro- 
benzoic acid 



157 




2-amino-4-(4'-{2-[4-(2,4- 
dichlorophenyl)-1 -ethyl- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid methyl ester 



158 




2-amino-4~(4'-{2-[4-(2,4- 
dichloro~phenyl)-1 -ethyl- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid 



WO 2004/071447 
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Ex. Structure 



Name 



159 




4-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-2- 

methanesulfonylamino- 

benzoic acid methyl ester 



160 




4-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-ylHE)-vinyl}- 

biphenyl-4-yloxy)-2- 

methanesulfonylamino- 

benzoic acid 



161 




3-amino-4-(4 , -{2-[4-(2,4- 
dichloro-phenyl)-1 -ethyl- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-benzoic 
acid 



162 




4-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-3- 

methanesulfonylamino- 

benzoic acid 



WO 2004/071447 



PCT/US2004/004074 
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Ex. Structure 



Name 



163 




4-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-3- 

trifluoromethanesulfonyl- 

amino-benzoic acid 



164 



165 




F F 



q=S-N \-OH 




5-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-2- 

methanesulfonylamino- 

benzoic acid 



5-(4'-{2-[4-(2,4-dich!oro- 

phenyl)-1-ethyl-1H- 

imidazol-2»yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-2- 

trifluoromethane- 

sulfonylamino-benzoic acid 



166 




4-(4'-{2-[4-(2,4-Dichloro- 
phenyl)-1-ethyI-1H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid 2,2-dimethyl- 
propionyloxymethyl ester 



WO 2004/071447 
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Ex. 


Structure 


Name 


167 






4-(4-chloro-phenyI)-2-[2-(4- 

ethoxy-phenyl)-(E)-vinyl- 

1H-imidazole 


168 




F 


4-(2,4-difiuoro-phenyl)-2-[2- 

(4-ethoxy-phenyl)-(E)- 

vinyl]-1H-imidazole 


169 




1 


2-[2-(4-ethoxy-phenyl)-(E)- 
vinyl]-4(4-methoxy-phenyl)- 
1H-imidazole 


170 






2-[2-(4-ethoxy-phenyl)-(E)- 

vinyl]-4-(2,3,4-trichloro- 

phenyl)-1H-imidazole 


171 


H 




4-[2-(4-naphthalen-1 yl-1 H- 

imidazole-2-yl)-(E)-viny!]- 

phenol 


172 


CI 


4-{2-[4~(4-chloro-phenyl)-5- 
phenyM H-imidazole-2-yl]- 
(E)-vinyl}-phenol 



WO 2004/071447 
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Ex. 



Structure 



Name 



173 




4-biphenyl-4-yI-2-[2-(4- 

methoxy-phenyl)-(E)-vinyI]» 

1H-imidazole 



174 




(4-{2-[2-(4-methoxy- 
phenyl)-(E)-vinyl]-1H- 
imidazole-4-yl}-phenyl- 
diazene 



175 




{4-biphenyl-4-yl-2-[2-(4- 
methoxy-phenyl)-(E)-vinyI]- 
imidazoIe-1yl}-acetic acid 
methyl ester 



176 




{4-biphenyl-4-yl-2-[2-(4- 
methoxy-phenylME)-vinyl]- 
imidazole-1yl}-acetic acid 



177 




4- (4-chloro-phenyl)-2-[2-(4- 
methoxy-phenyl)-(E)-vinyl]- 

5- p-tolyl-1 H-imidazole 
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Ex. 



Structure 



Name 



178 




2-{4-biphenyl-4-y!-2-[2-(4- 
methoxy-pheny))-(E)-vinyl]- 
imidazole-1yl}-N-(1- 
naphthalen-1 -yl-ethyl)- 
acetamide 



179 




4-(4-bromo-phenyl)-2-[2-(4- 
methoxy-phenyl)-(E)-vinyl]- 
1H-irnidazole 



180 




diethyH4-{2~[2-(4-methoxy- 

phenylME)-vinyl]-1H- 

imidazol-4yl}-phenyl)- 



amine 



181 




2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-4- 
pentafluorophenyM H- 
imidazole 



182 




4-(3 , ^-dichloro-biphenyl- 
4-yl)-2-[2-(4-methoxy- 
phenyl)-(E)-vinyl]-1H- 
imidazole 
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Ex. 


Structure 


Name 


183 






2-[2-(4-methoxy-phenyl)- 

(E)-vinyl]-4-(4-pentyI- 

phenyl)-1H-imidazole 


184 


H 


o 


4-{2-[2-(4-methoxy-phenyl)- 
(E)-vinyl]-1 H-imidazol-4-yl}- 
benzoic acid phenyl ester 


185 


( 

N—ft > CI 

CI 


4-(3\5 , -dichloro-biphenyl- 

methoxy-phenyl)-(E)-vinyl]- 
1H-imidazole 


186 


H 


4-(4-tert-butyl-phenyl)-2-[2- 

(4-methoxy-phenyi)-(E)- 

vinyl]-1H-imidazole 


187 


N u 


V 

F 


2-[2-(4-methoxy-phenyl)- 
(E)~vinyl]-4-(3- 
trifluoromethyl-phenyl)-1 H- 
imidazole 


188 






4-(2,3-dihydro 

benzo[1 ,4]dioxin-5-yl)-2«[2- 

(4-methoxy-phenyI)-(E)~ 

vinyl]-1H-imidazole 
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Ex. 


Structure 


Name 


189 


( 


\ 


2-[2-(4-bromo-phenyl)-(E)- 
vinyl]-1 -ethyl-4-(4-methoxy- 
phenyI)-1H-imidazole 


190 


( 

Br \JJ N \\ \ 




2-[2-(4-bromo-phenyl)-(E)- 
vinyl]-1 -ethyl-4-(4-cyano- 
phenyl)-1H-imidazole 


191 


— o 




4-(4*-{2-[1-ethyl-4-(4- 
methoxy-phenyl)-1H- 
imidazol-2-ylHE)-vinyl}- 
biphenyl4-yloxy)-butyric 
acid methyl ester 


192 


KKK. 


c 

T 


4-(4*-{2-[1-ethyl-4-(4- 

methoxy-phenyl)-1H- 

imidazol-2-yl]-(E)-vinyI}- 

biphenyl-4-yloxy)-butyric 

acid 


193 




F 


2-[2-(4~bromo-phenyl)-(E)- 
vinyl]-1-ethyl-4-(3- 
trifluoromethyl-phenyl)-1 H- 
imidazole ; 
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Ex. 


Structure 


Name 


194 




4-(4*-[2-[1-ethyl-4-(3- 
trifluoromethyl-phenyl)-1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4yloxy)~butyric 
acid methyl ester 


195 


HO 


4-(4X2-[1-ethyl-4-(3- 
trifluoromethyl-phenyl)-1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4yloxy)-butyric 
acid 


196 




2-[2-(4-bromo-phenyl)-(E)- 
vinyl]-4-(4-tert-butyl- 
phenyl)-1-ethyl-1H- 
imidazole 


197 


HO 

°~A r\ )~\ / ~~n 


4-(4 > -{2-[4-tert-butyl~ 
phenyl)-1 -ethyl-iH-imidazol- 
2-y!]-(E)-vinyl}-biphenyl«4- 
yloxy)-butyric acid 


198 


F F 


2-[2-(4-bromo-phenyl)-(E)- 
vinyl]-1-ethyl-4-(4- 
trifluoromethyl-phenyl)-1H- 
imidazole 
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Ex. 



Structure 



Name 



199 




4-HM2-[1-ethyl-4-(4- 
trifluoromethyi-phenyi)-1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyI-4-yloxy)-butyric 
acid 



200 




4-(-4H2-[1-ethyl-4-(4- 
cyanophenyl)-1 H-imidazol- 
2-yl]-(E)-vinyl}-biphenyl-4- 
yloxy)-butyric acid 



201 




2-[2-(4-bromo-phenyl)-(E)~ 
vinyl]-1 -ethyl-4-(4-chloro- 
phenyl)-1 H-imidazole 



202 




4-K-{2-[1-ethyl-4-(4- 

chlorophenyl)-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 



203 




4-{2-[2-(4-bromo-phenyl)- 
(E)-vinyl]-1-ethyMH- 
imidazol-4-yl}-benzoic acid 
methyl ester 
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Ex. 


Structure 


Name 


204 


HO 

> 




OH 


4-(l-etnyi-^-{^-[4 -(3- 
methoxycarbonyl-propoxy)- 
biphenyl-4-yl}-1 H-imidazol- 
4-yl)-benzoic acid 


205 


HO 

V 

<f 




4-(4^{2-[1-ethyl-4-(4- 
methylcarbamoyi-phenyl)- 
1 H-imidazoI-2yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid 


206 


H-0 




T) 


4-{442-(4-biphenyl-4-yl-1 - 
ethyl-1 H-imidazol-2-yl)-(E)- 
vinyl]-biphenyl-4-yloxy}- 
butyric acid 


207 


Br— 






4-biphenyl-3-y!-2-[2-(4- 
bromo-phenyl)-(E)-vinyl]-1 - 
ethyl-IH-imidazole 


208 


0 

r 




o 


ethyl-1 H-imidazol-2-yi)-(E)- 
vinyl]-biphenyl-4-yloxy}- 
butyric acid 
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Ex. 


Structure 


Name 


209 


-o ^ 


4-(4'-{2-[4-(2-chloro- 
phenyl)~1 -ethyl-1 H- 
imidazole-2-yI]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid methyl ester 


210 


H 

"Y 




4-(4'-{2-[4-(2-chloro- 

|_ _ — . ,1 \ A ll • ,4 11 

phenyl)- 1 -ethyl-1 H- 
imidazole-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid 


211 






4-(4'-{2-[4-(2-methoxy- 
pnenyl)-1-ethyl-1H- 
imidazole-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid methyl ester 


212 


H 

/ 




4-(4'-{2-[4-(2-methoxy- 
pi itJi iyi/- i -einyi- i n- 

imidazole-2-yl]-(E)-vinyl}- 

biphenyl-4-yioxy)-butyric 

acid 
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Ex. 


Structure 


Name 


213 




^Cl 


4-(442-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}-3'- 
fluoro-biphenyl-4-yloxy)- 
butyric acid 


214 






4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl}-3'- 
fluoro-biphenyl-3-yloxy)- 
butyric acid methyl ester 


215 


O'H v 

°\_ fKj n if 


^Cl 


4-(4'~{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl}-3'- 
fluoro-biphenyl-3-yloxy)- 
butyric acid 


216 


o Ns^ 


CI 


4-(3'-{2-[4-(2,4--dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyi}- 
biphenyl-3-yloxy)-butyric 
acid methyl ester 
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Ex. 


Structure 


Name 


217 


\ 

0 

XJ iX , ci 

CI 


4-(3'-{2-[4-(2,4-dichloro- 
phenvlM-ethvMH- 
imidazol-2-yl]-(E)-vinyl}-4- 
methoxy-biphenyl-4-yloxy)- 
butyric acid methyl ester 


218 


0^ 

%J li c, 

CI 


4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yi]-(E)-vinyl}-4- 
methoxy-biphenyl-4-yloxy)- 
butyric acid 


219 


\ 

0 


4-(3'-{2-[4-(2 T 4-Dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl;}-4*- 
methoxy-biphenyl-3-yloxy)- 
butyric acid methyl ester 


220 


\ 

0 

0 /°~-\\ A N-VJ 

CI 


4-(3'-{2-[4-(2,4-dichloro~ 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl;}-4- 
methoxy-biphenyl-3-yloxy)- 
butyric acid 



WO 2004/071447 PCT/US2004/004074 

64 



Ex. 


Structure 


Name 


221 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl}-4'- 
fluoro-biphenyl-4-yloxy)- 
butyric acid methyl ester 


222 


CI 


4-(3'-{2-[4-(2,4-dichloro- 
pnenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl}-4- 
fluoro-biphenyl-4-yloxy)- 
butyric acid 


223 


— / — \v y — (I [ 


4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imiaazol-2-yl]-(E)-V!nyl-}-3 - 
fiuoro biphenyl-4- 
yloxymethyl)-benzoic acid 
methyl ester 


224 




4-(4'-{2~[4-(2.4-dichloro- 
pnenyi;- i-einyi-i n~ 
imidazol-2-ylME)-vinyl-}-3'- 
fluoro biphenyl-4- 
yloxymethyl)-benzoic acid 
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Ex. 



Structure 



Name 



225 




4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazoi~2-ylHE)-vinyl-}-3- 
fluoro biphenyl-3- 
yloxymethyl)-benzoic acid 
methyl ester 



226 




4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethy!-1H- 
imidazol-2~yl]-(E)-vinyl-}-3- 
fluoro biphenyl-3- 
yloxymethyl)-benzoic acid 



227 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl-}-4'- 
fluorobiphenyl-4- 
yloxymethyl)-benzoic acid 
methyl ester 



228 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-ylHE)-vinyl-}-4'- 
fluorobiphenyl-4- 
yloxymethyl)-benzoic acid 
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Ex. Structure 



Name 



229 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-ylHE)-viny!-}-4'- 
methoxy-biphenyl-4- 
yloxymethyl)-benzoic acid 
methyl ester 



230 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl-}-4'- 
methoxy- biphenyl-4- 
y!oxymethyl)-benzoic acid 



231 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyMH- 
imidazol-2-yl]-(E)-vinyl-}-4 , « 
methoxy- biphenyl-3- 
yloxymethyl)-benzoic acid 
methyl ester 



232 



o— 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-(E)-vinyl-}-4'- 
methoxy- biphenyl-3- 
yloxymethyl)-benzoic acid 
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Ex. 


Structure 


Name 


233 


o / === \ / 

yP " V 


CI 


4-(3'-{2-[4-(2,4-dichloro- 

imidazol-2-ylHE)-vinyl-}- 
bipheny!-4-yloxymethyl)- 
benzoic acid methyl ester 


234 


y p N ">i 




4-(3'-{2-[4-(2,4-dichloro- 
pi it?i iy i )- 1 -eiriyi*' i n*- 
imidazol-2-yl]-(E)-vinyl-}- 
biphenyl-4-yloxymethyl)- 
benzoic acid 


235 


° w °\J O 

CI 


4-(3'-{2-[4-(2,4-dichioro- 

nhpnvlY-1 ~^th\/L1 l-L 
pi ici iy i ^ i -cii iy I** 1 n- 

imidazol-2-yl]-(E)-vinyl-}- 
biphenyl-3-yloxymethyl)- 
benzoic acid methyl ester 


236 


fry, S^XI 

C! 


4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1 -ethyM H- 
imidazol-2-yl]-(E)-vinyl-}- 
biphenyl-3-y!oxymethyl)- 
benzoic acid 
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Ex. 



Structure 



Name 



237 




4-(4-(2,4-dichloro-phenyl)- 
2~{2-[4'-(3- 

methoxycarbonyl-propoxy)- 
biphenyl~3yl]-(E)-vinyl}- 
imidazol-1yl)-butyric acid 
methyl ester 



238 




ci 



4-[2-{2-[4'-(3-carboxy- 
propoxy)-biphenyl-3-yl]-(E)- 
vinyl}-4-(2,4-dichloro- 
phenyl)-imidazol-1 -yl]- 
butyric acid 



239 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1- 

methoxycarbonylmethyl- 
1 Hnmidazol-2-yl]-(E)-vinyl}- 
biphenyl-4yloxy)-butyric 
acid methyl ester 



240 




4-(3'-{2-[4-(2,4-dichloro- 
phenyl)-1- 

methoxycarbonylmethyl- 
1 H-imidazoI-2-yl]-(E)-vinyl}- 
bipheriyi-4yloxy)-butyric 
acid 
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Ex. 



Structure 



Name 



241 




4-(6-{2-[4-(2,4-Dichloro- 

phenyl)-1-ethyMH- 

imidazol-2-yl]-(E)-vinyl}- 

naphthalen-2yloxy)-butyric 

acid 



242 




2-[2-(6-benzyloxy- 
naphthalen-2-yl)-(E)-vinyl]- 
4-(2,4-dichloro-phenyi)-1- 
ethyMH-imidazole 



243 




2-[2-(6-benzyloxy- 
naphthalen-2-yl)-(E)-vinyl]- 
4-{2,4-dichloro-phenyl)- 
imidazol-1-ylJ-acetic acid 
methyl ester 



244 



245 





2-[2-(6-benzyloxy- 
naphthalen-2-y))-(E)-vinyI]- 
4-(2,4-dichloro-phenyl)- 
imidazol-1-yl]-acetic acid 
methyl ester 



2-[2-(6-benzyloxy- 
naphthalen-2yl)-(E)-vinyl]- 
4-(2,4-dichloro-phenyl)-1 H- 
imidazole 
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Ex. 


Structure 


Name 


246 








CI 


fi_hi itr»Y\/..n a nhth talari 

2yl)-(E)-vinyl]-4-(2 f 4- 
dichloro-phenyl)-1 H- 
imidazole 


9/17 










4-(3-{2-[-4-(2,4-dichloro- 




phenyl)-1 H-imidazol-2-yl]~ 
(E)-vinyl}-biphenyl-4-yloxy)- 




° CI 


butyric acid 


OA Q 

z4o 








\=( 


4-(3-{2-[-4-(2,4-dichloro- 
phenyl)»1 H-imidazol-2-yl]- 




(E)-vinyl}-biphenyl-4- 




yloxymethyl)-benzoic acid 




CI 




249 








Vi /==\ CI 

^^Cl 


phenyi)-1-ethyl-1H- 
imidazol-2-yi]-(E)-vinyl}- 
phenoxy)-benzoic acid 




OH 


7-(4 , -{2-[4-(2 > 4-dich!oro 




^ v ft — ^ / === \ \ 


DhenvlV-1-ethvMH- 
imidazol-2-yl]-(E)-vinyl}- 






biphenyl-4-yloxy)-heptanoic 
acid 
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Ex. 



Structure 



Name 



251 




4-(4'-{2-[4-(2,4-dichloro- 
phenyl)-1 -(3-methyl-butyl)- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-y!oxy)-butyric 
acid 



252 




5-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-y!oxy)-pentanoic 

acid 



253 




6-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-hexanoic 

acid 



254 




3-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-ethyMH- 

imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-propionic 

acid 
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Ex. 


Structure 


Name 


255 


HO { 

CI 


4-(4'-{2-[4-(2,4-dichloro- 
pnenyi^- i-einyi- 1 n- 
imidazol-2-yl]-(E)- 
propenyl}-biphenyl-4- 
yloxy)-butyric acid 


256 


HO ( 


Ci 


4-(4'-{2-[4-(2,4-dichloro- 
pi ic?i iy i y~ i t^ii fyi- » n- 
imidazol-2-yl]-(Z)-2-fluoro- 
vinyl}-biphenyl-4-yloxy)- 
butyric acid 


257 


cl V^j^ cl 


4-(4'-{2-t4-(2,4-dichloro- 

nhom/h 1 othvl 1 W 

pnenyij'- i-diiyi~ i n- 
imidazol-2-yl]-(E)-2- 
fluorovinyl}-biphenyl-4- 
yloxy)-butyric acid 


258 


HO / 

0 >VS5=/ 11 


1 


4-(4 , -{2~[4-(2 1 4-dichloro~ 
nhpnvh-1 -pthvl-1 H- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-2-methyl- 
butyric acid 
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Ex. 


Structure 


Name 


259 


HO . 

Y° ( 


^•ci 


4-(4'-{2-[4-(2,4-dichloro- 

nh£»n\/l\ i othwl 1U 

pneriyiy- i-einyi- in- 
imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-pentanoic 
acid 


260 


. v-OxX 

0 \==\ 

CI 


4-({2-[4-(2,4-dichloro- 

phenyl)-1-ethyi-1H- 

iiiuuazoi-ii-yij-ori- 

benzoimidazole-5- 

carbonyl}-amino>-butyric 

acid 


261 


0 

CI 


f\ /ft (A (0 A HiVhlr\ri-» 

phenyl)-1-ethyl-1H- 
imidazol-2-yQ-naphthalen- 
2-yloxy}-hexanoic acid 


262 


°X J H 

HO 

CI 


6-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-3-ethyl~3H- 
benzoimidazol-5-yloxy}- 
hexanoic acid 
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Ex. 



Structure 



Name 



263 




6-{2-[4~(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazol-2-yl]-3H~ 
benzoimidazol-5-yloxy}- 
hexanoic acid 



264 




(3-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl~1H- 
imidazol-2-yl]-3H- 
benzoimidazol-5-ylethynyl}- 
phenoxy)-acetic acid 



265 




4-(3-{2-[4-(2,4-dichloro- 
phenyl)-1-ethyl-1H- 
imidazbl-2-yl]-3H- 
benzoimidazol-5-ylethynyl}- 
phenoxy)-butyric acid 



266 




{3-[2-[4-(2,4-dichloro- 

phenyl)-1-ethyl-1H- 

imidazol-2-yl]-3-(2- 

trimethylsilanyl- 

ethoxymethyl)-3H- 

benzoimidazol-5-ylethynyl]- 

phenoxy}-acetic acid 
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Ex. 



Structure 



Name 



267 




268 



O 




3-[2-[4-(2,4-dichloro- 

phenyl)-1-ethyI-1H- 

imidazol-2-yl]-3-(2- 

trimethylsilanyl- 

ethoxymethyl)-3H- 

benzoimidazol-5-ylethynyl]« 

benzoic acid 



4-[(2-{4-(2,4-Dich!oro- 

phenyl)-2-[2-(4'-ethoxy- 

biphenyl-4-yl)-(E)-vinyl]- 

imidazoM-yl}- 

acetylamino)-methyl]- 

benzoic acid methyl ester 



269 




4-[(2-{4-(2,4-Dichloro- 

phenyl)-2-[2-(4'-ethoxy- 

biphenyl-4-yl)-(E)-vinyi]- 

imidazol-1-yl}- 

acetylamino)-methyl]~ 

benzoic acid 



270 




[4'-(2-{4-(2,4-DichIoro- 
phenyl)-1-[(4-fluoro- 
benzylcarbamoyl)-methyl]- 
1 H-imidazoi-2-yl}-(E)-vinyl)- 
biphenyl-4-yIoxy]-butyric 
acid methyl ester 
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Ex. 


Structure 


Name 


271 




4-[4'-(2-{4-(2,4-Dichloro- 

phenyl)-1-[(4-fluoro- 

benzylcarbamoyl)-methyl]- 

1 H-imidazol-2-yl}-(E)-vinyl)- 

biphenyl-4-yloxy]-butyric 

acid 


272 




4-[4'-(2-{4-(2,4-Dichloro-. 
phenyl)- 1-[(4-methoxy- 
benzvlcarba movl Vmeth vll - 
1 H-imidazol-2-yl}-(E)-vinyl)- 
biphenyl-4-yloxy]-butyric 
acid methyl ester 


273 




4~[4'-(2-{4-(2,4-Dichloro- 

phenyl)-1-[(4-methoxy- 

benzvlcarbamovO-mpthvll- 

1 H-imidazol-2-yl}-(E)-vinyf)- 

biphenyl-4-yloxy]-butyric 

acid 


274 


0 ^o<)^ M A^ 


4-[4'-(2-{4-(2,4-Dichloro- 

phenyl)-1-[(4- 

trifluoromethoxy- 

benzylcarbamoyl)-methy)]- 

1 H-imidazol-2-yl}-(E)-vinyt)~ 

biphenyl-4-yloxy]-butyric 

acid methyl ester 
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Ex. 


Structure 


Name 


275 


„ v~o^* 

O \ F F 


4-[4'-(2-{4-(2,4-Dichloro- 

phenyl)-1-[(4~ 

trifluoromethoxy- 

benzy!carbamoyl)-methyl]- 

1 H-imidazol-2-ylHE)-vinyl)- 

biphenyl-4-yloxy]-butyric 

acid 


276 


HO y k 


4-{4-(2,4-dichloro-phenyl)~ 
2-[2-(6 , -fluoro-2'-methoxy- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoM-yimethyl}- 
benzoic acid 


277 


HO . . 

NC _/ N ^\\ 01 


4-[2-[2-(3'-cyano-biphenyl- 
4-yl)-(E)-viny)]-4-(2,4- 
dichloro-phenyl)-imidazol- 
1-ylmethyl]-benzoic acid 


278 


o. 


4-[4-(2,4-dichloro-phenyl)- 

?-(4-trifli mrnmpth\/L 

biphenyl-4-ylmethyl)- 
imidazol-1-ylmethylJ- 
benzoic acid methyl ester 



WO 2004/071447 
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Ex. 



Structure 



279 




Name 



4-[4-(2,4-dichloro-phenyi)- 
2-(4 , -trifluoromethyl- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid 



280 




4-[4-(2,4-dichloro-phenyl)- 
2-(3 , -trifluoromethyl- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid methyl ester 



281 




4-[4-(2,4-dichloro~phenyl)- 
2-(3'-trifluoromethyl- 
biphenyl-4-ylmethyl)- 
imidazol-1-ylmethyl]- 
benzoic acid 



282 




4-[4-(2,4-dichloro-phenyl)- 
2-(4 , -trifluoromethoxy- 
biphenyl-4-yimethyl)- 
imidazol-1-ylmethyi]- 
benzoic acid methyl ester 
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Ex. 



Structure 



283 




Name 



4-[4-(2,4-dichloro-phenyl)- 
2-(4'-trifluoromethoxy- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid 



284 




4-[4-(2,4-dichloro-phenyl)- 
2-(3'-trifluoromethoxy- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid methyl ester 



285 




4-[4-(2,4-dichloro-phenyl)- 
2-(3 , -trifluoromethoxy- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid 



286 




4-[4-(2,4~dichloro-phenyl)- 
2-(3'-methanesulfonyl- 
biphenyl-4-ylmethyl)- 
imidazoM-ylmethyl]- 
benzoic acid methyl ester 
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Ex. 


Structure 


Name 


287 


o 

\jo O 


4-[4-(2,4-dichloro-phenyl)- 
2-(3 , -methanesulfonyl- 
biphenyl-4-ylmethyl)- 
imidazol-1-ylmethyl]- 
benzoic acid 


288 


0 T) O 

X N^^\^— CI 


4-[4-(2 l 4-dichloro-phenyl)- 
2-(4'-methanesulfonyl- 
biphenyl-4-ylmethyl)- 
imidazol-1-ylmethyl]- 
benzoic acid methyl ester 


289 


( N CI 

VjT- CI 


4~[4-(2,4-dichloro-phenyl)- 
2-(4'-methanesulfonyl- 
biphenyl-4-ylmethyl)- 
imidazol-1 -ylmethyl]- 
benzoic acid 


290 




4~[4-(2,4-dichloro-phenyl)- 
2-(4-{[2-(4- 

methanesulfonyl-phenyl)- 
acetylamino]-methyl}- 
phenyl)-imidazol-1- 
ylmethyl]-benzoic acid 
methyl ester 
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Ex. 


Structure 


Name 


291 


HO 






4-[4-(2,4-dichloro-phenyI)- 
2-(4-{[2-(4- 

mpthanpsulfonvl-nhpnvh- 
acetylamino]-methyl}- 
phenyl)-imidazol-1- 
ylmethyl]-benzoic acid 


292 


HO 


F 


F 


4-l4-f2 4-difluoro-ohenvlV 
2-[2-(4'-ethoxy-biphenyl-4- 
yl)-(E)-vinyl]-imidazol-1 - 
ylmethyl}-benzoic acid 


293 


HO , v 




V F 


4-/4-^2 4-difluoro~DhenvlY- i 
2-[2-(4-ethoxy-biphenyl-4- 
yl)-ethyl]-imidazol-1- 
ylmethyl}-benzoic acid 


294 


HO y v 




4-(4~(2 4-difluoro-Dhenvh- 
2-[2-(4'-hydroxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazoM - 
ylmethyI}-benzoic acid 


295 


HO > t 


F 


4-[2-[2-(4 , -butoxy-biphenyl- 
4-yl)-(E)-vinyl]-4-(2 t 4- 
difIuoro-phenyl)-imidazol-1 - 
ylmethyl]-benzoic acid 
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Ex. 



296 



297 



Structure 





Name 



4-{4-(2,4-difluorophenyl)- 
2~[2-(3'-trifluoromethyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
benzoic acid 



4-{4-(2,4-difluoro-phenyl)- 
2-[2-(3Mrifluoromethyl- 
biphenyl-4-yl)~ethyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid 



298 



HO 



N— ^ CI 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-nitro-phenyl)-(E)- 
vinyl]-imidazoi-1 -ylmethyl}- 
benzoic acid 



299 



— o 




4-[2-[2-(4-amino-phenyl)- 
(E)-vinyl]-4-(2,4-dich!oro- 
phenyl)-imidazol-1- 
ylmethyl]-benzoic acid 
methyl ester 



300 



ho , — v 



H,N 




4-[2-[2-(4-amino-phenyl)- 
(E)-vinyl]-4-(2,4-dichloro- 
phenyl)-imidazol-1- 
ylmethy!]-benzoic acid 



WO 2004/071447 PCT/US2004/004074 
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Ex. 


Structure 


Name 


301 










4-[2-{2-[4-(butane-1- 
suIfonylamino)-phenyl]-(E)- 
vinyi)-4-^,4-aicnioro*' 
phenyI)-imidazol-1- 
ylmethyl]-benzoic acid 
methyl ester 


302 


HO J , 


4-[2-{2-[4-(butane-1- 
sulfonylamino)-phenyl]-(E)- 
vinvl)-4-(2 4-dichloro- 
phenyl)-imidazol-1- 
ylmethyl]-benzoic acid 


303 










4-[2-{2-[4-(4-butyl- 
benzenesulfonylamino)- 
pnenyij-( t j-vinyi/~4-(z,4- 
dichloro-phenyl)-imidazol- 
1-ylmethyl]-benzoic acid 
methyl ester 


304 




4-[2-{2-[4-(4-butyl- 

UCI l^t?l IcbUliUI lyidl I HI iUy- 

phenyl]-(E)-vinyl}-4-(2,4- 
dichloro-phenyl)-imidazol- 
1 -ylmethyl]-benzoic acid 
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Ex. Structure 



305 




Name 



4-[2-{2-[4-(4~butyl- 
benzylamino)-phenyl]-(E)- 
vinyl}-4-(2,4~dichloro- 
phenyl)-imidazol-1- 
yImethyl]-benzoic acid 
methyl ester 



306 



HO , k 




4-[2-{2-[4-(4-butyl- 
benzylamino)-phenyl]-(E)- 
vinyl}-4-(2,4-dichloro- 
phenyl)-imidazol-1- 
ylmethyl]-benzoic acid 



307 



HO , x 

0 >-CK 




4-[2-{2-[4-(4-butyl- 
benzenesulfonylamino)- 
phenyl]-ethyl}-4-(2,4- 
dichloro-phenyl)-imidazol- 
1-ylmethyl]-benzoic acid 



308 



— o 




4-(4-(2,4-dichloro-phenyl)- 
2-{2-[4~(3-trifluoromethyl- 
benzenesulfonylamino)- 
phenyl]-(E)-vinyl}-imidazol- 
1-ylmethyl)-benzoic acid 
methyl ester 
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Ex. 


Structure 


Name 


309 


— I CI 
/ — v /j — ^ U ! 


4-(4-(2,4-dichloro-phenyl)- 
2-{2-[4-(4-trifluoromethyl- 
hpn7pnesulfonvlarninoV 
phenyl]-(E)-vinyl}-imidazol- 
1-ylmethyl)-benzoic acid 
methyl ester 


310 


\=/ 0 


CI 


4-(4-(2,4-dichloro-phenyl)- 
2-{2-r4-(3-trifluoromethvl- 
benzenesulfonylamino)- 
phenyl]-(E)-vinyl}-imidazol- 
1-yImethyl)-benzoic acid 


311 


HO , fc 


4-(4~(2 T 4-dichloro-phenyl)- 
9-/?-r4-f4-tr"rflijnromethvl- 
benzenesulfonylamino)- 
phenyl]-(E)-vinyl}-imidazol- 
1-ylmethyl)-benzoic acid 


312 


\=/ o ^ ci 


4-(4-(2,4-dichloro-phenyl)- 
2-{2-[4-(toluene-4- 
sulfonylamino)-phenyl]-(E)- 
vinyl}-imidazol-1 -ylmethyl)- 
benzoic acid methyl ester 
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Ex. 


Structure 


Name 


313 


HO 

— ' o ^^Cl 


4-(4-(2,4-dichloro-phenyl)~ 
2-{2-[4-(toluene-4- 
sulfonylamino)-phenyl]-(E)- 
vinyl}-imidazol-1 -ylmethyl)- 
benzoic acid 


314 


HO 


CI 

As 

^ CI 


4-[2-(2-{4-[(4-butyl- 

benzenesulfonyl)-methyl- 

amino]-phenyl}-(E)-vinyl)-4- 

(2,4-dichloro-phenyi)- 

imidazoM-ylmethyfl- 

benzoic acid 


315 




v ci 


4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4Mrifluoromethyl- I 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoMyl-methyl} 
benzoic acid methyl ester 


316 


H-0 ~ 

— i ci 

F — \^ 


^Cl 


4-{4-(2,4-dichloro-phenyl)- j 
2[2-(4 -trrfluoromethyl- 
biphenyI-4-yl)-(E)-vinyl]- 
imidazoM-ylmethyl}- 
benzoic acid 


317 


F p 7 N -n ci 


v ci 


4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4Mrif!uoromethoxy~ 

hinhpn\/l-4~\/lWP\ \/in\/ii 
u\\jt i«nyi-*f-yi^-^t;-vinyij* 

imidazoMyl-methyl} 
benzoic acid methyl ester 
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Ex. 


Structure 


Name 


318 


H-O . 4 


CI 


4-{4-(2,4-dichloro-phenyl)- 
2[2-(4Mrifluoromethoxy- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
benzoic acid 


319 




CI 


4-[2-[2-(4'-butoxy-biphenyl- 
4-ylME)-vinyl]-4-(2,4- 
dichIoro-phenyl)-imidazol- 
1-ylmethyl]~benzoic acid 
methyl ester 


320 


H-0 , , 

KK 


CI 


4-[2-[2-(4'-butoxy-biphenyl- 
4-yl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-imidazoi- 
1-ylmethyl]-benzoic acid 


321 






4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3^trifiuoromethyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoMyl-methyl} 
benzoic acid methyl ester 


322 




^Cl 


4-{4-(2,4-dichloro-phenyl)- 
z[z-(o -tritluoromethyl- 
biphenyl-4-yl)-(E)-vinyl]- 
midazol-1-ylmethyl}- 
benzoic acid 
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Ex. 


Structure 


Name 


323 


. Q 




4-{4-(2,4-dichloro-phenyl)- 
£-\£r\p -inTiuorometnoxy- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoMyl-methyl} 
benzoic acid methyl ester 


324 






4-{4-(2,4-dichloro-phenyi)- 

9 r9-/^' trifli inrnmafhnv\/ 

^-[^-^o -inuuororneinoxy- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
benzoic acid 


325 






4~{4-(2,4-dichloro-phenyl)- 
2[2-(3- 

inriuorometnanesuiTonyi 
amino-biphenyl-4-yl)-(E)- 
vinyl]-imidazol-1 -ylmethyl}- 
benzoic acid methyl ester 


326 






4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3'~ 

frifli inrnmpfhanPQi ilfnm/l 
u ii ivjvji \j\ i icu ioi icouiiui i y i 

amino-biphenyl-4-yl)-(E)- 
vinyl]-imidazol-1 -ylmethyl}- 
benzoic acid 
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Ex. 


Structure 


Name 


327 




(4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3-methanesulfonyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
phenyl)-acetic acid methyl 
ester 


328 




(4-{4-(2,4-dichloro-phenyl)- 
2-f2-(3'-methanesulfonyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
phenyl)-acetic acid 


329 

i 


N — i CI 


4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-ethoxy-biphenyl-4- 
yl)-(E)-vinyl]-imidazoM - 
ylmethyl}-benzoic acid 
methyl ester 


330 


N Q| 


4-{4-(<£,4-aicnloro-pnenyl )- 
2-[2-(4'-ethoxy-biphenyl-4- 
yl)-(E)-vinyl]-imidazoM - 
ylmethyl}-benzoic acid 
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Ex. 



Structure 



Name 



331 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-hydroxy-biphenyl- 
4-yl)-(E)-vinyl]-imidazol-1- 
ylmethylj-benzoic acid 



332 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4-ethoxy-4~methoxy- 
biphenyl-3-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid methyl ester 



333 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-ethoxy-4-methoxy- 
biphenyl-3-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid 



334 




(4-{4-(2,4-dichloro-phenyl)- 

2-[2-(3-trifluoromethyl- 

biphenyl-4-yl)-(E)-vinyl]- 

imidazol-1-ylmethyl}- 

phenyl)-acetic acid methyl 

ester 
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Name 



(4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3 , -trifluoromethyi- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
phenyl)-acetic acid 



4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-hydroxy-4- 
methoxy-biphenyl-3-yl)-(E)- 
vinyl]-imidazoM -ylmethy I}- 
benzoic acid methyl ester 



4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4'-hydroxy-4- 
methoxy-biphenyl-3-y!)-(E)- 
vinyl]-imidazol-1 -ylmethyl}- 
benzoic acid 



4-[2-[2-(3'-butoxy-biphenyl- 
4-yl)-(E)-vinyl]-4-(2,4- 
dichloro-phenyl)-imidazol- 
1-ylmethyl]-benzoic acid 



methyl ester 
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Ex. Structure 



Name 



339 




4-[2-[2-(3 , -butoxy-biphenyl- 
4-ylME)-vinyl]-4-(2,4- 
dich!oro-phenyl)-imidazol- 
1-ylmethyl]-benzoic acid 



340 




3- [2~[2-(4'-butoxy-biphenyl- 

4- ylME)-vinyl]-4-(2,4- 
dichloro-phenyl)-imidazol- 
1-y)methyl]-benzoic acid 
methyl ester 



341 




3- [2-[2-(4'-butoxy-biphenyl- 

4- yl)-(E)-vinyl]-4-(2,4- 
dichloro-phenylHmidazol- 
1-y)methyi]-benzoic acid 



342 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4 , -methanesulfonyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid methyl ester 



343 



H-q — 




4-{4-(2,4-dich)orophenyl)- 
2-[2-(4'-methanesulfonyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoI-1 -ylmethyl}- 
benzoic acid 
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Ex. Structure 



Name 



344 



345 




\ *o 




4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3 , -methanesulfonyl- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazoM-ylmethyl}- 
benzoic acid methyl ester 



4_{4-(2,4-dichloro-phenyl)- 
2-[2-(3 , -methanesulfonylr 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid 



346 




2-(4-{2-[4-(2,4-dichloro- 
phenyl)-1-(4- 

methoxycarbonyl-benzyl)- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
phenyl)-pyrrole-1- 
carboxylic acid tert-butyl 
ester 



347 




2-(4-{2-[1-(4-carboxy- 
benzyl)-4-(2,4-dichloro- 
phenyl)-1 H-imidazol-2-yl]- 
(E)-vinyl}-phenyl)-pyrrole-1 
carboxylic acid tert-butyl 
ester 
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Ex. Structure 



348 




Name 



4-(4-(2,4-dichloro-phenyl)~ 
2-{2-[4-(1H-pyrrol-2-yl)- 
phenyl]-(E)-vinyl}-imidazol- 
1-ylmethyl)-benzoic acid 



349 




4-[2-{2-[4'-(4-nitro- 
phenoxy)-biphenyl-4-yl]- 
(E)-vinyl}-4-(2,4<Jichloro- 
phenyl)-imidazol-l- 
ylmethyl]-benzoic acid 
methyl ester 



350 




4-[2-{2-[4'-(4-nitro- 
phenoxy)-biphenyl-4-yl]- 
(E)-vinylH-(2,4-dichloro- 
phenyl)-imidazol-1- 
y!methyl]-benzoic acid 



351 




4-[2-{2-[4'-(4-amino- 
phenoxy)-biphenyl-4-yl]- 
(E)-vinyl}-4-(2,4-dichloro- 
phenyl)~imidazol-1- 
ylmethyl]-benzoic acid 
methyl ester 
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Ex. 


Structure 


Name 


352 




CI 


4~(4-(2,4-dichloro-phenyl)- 
2-{2-[4'-(4- 

methanesulfonylamino- 
phenoxy)-biphenyl-4-yl]- 
(E)-vinyl}-imidazol-1 - 
ylmethyl)-benzoic acid 
methyl ester 


353 




CI 


4-(4-(2,4-dichloro-phenyl)- 
2-{2-[4'-(4- 

methanesulfonylamino- 
phenoxy)-biphenyl-4-yl]- 
(E)-vinyl}-imidazol-1- 
ylmethyl)-benzoic acid 


354 






4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3'- 

methanesulfonylamino- 
biphenyl-4-y!)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
benzoic acid methyl ester 


355 






4-{4-(2,4-dichloro-phenyl)- 
2-[2-(3'- 

methanesulfonylamino- 
biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1-ylmethyl}- 
benzoic acid 
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Ex. 


Structure 


Name 


356 


h wv_/ ifS 

^ CI 


4-{4-(2,4-dichloro-phenyl)- 
2-[2-(4 l - 

methanp^nlfnnvlaminn- 

1 I Idl ICII ICvJUIIUI IV Id 1 I III IKJ 

biphenyl-4-yl)-(E)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid methyl ester 


357 


v° ^ ^ /Ml! 


4-{4-(2,4-Dichloro-phenyl)- 
2-[2-(4'- 

methanesulfonvlaminn - 

II ll'll lUi IW^UII VM IV ItJil fill IV/ 

biphenyl-4-ylHE)-vinyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid 


358 


^ CI 


4'-{2-[4-(2,4-dich!oro- 
phenyl)-1-(4- 

mpthnwcprhnnvl-hp ri7v/l \- 

1 1 icu \\js\y l<qi i y I uci iZ.yi l~ 

1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-3-carboxylic acid 
methyl ester 


359 




4 , -{2-[1-(4-carboxy-benzyl)- 
4»(2,4-dichloro-phenyl)-1 H- 
imidazol-2-y,]-(E)-viny,}- 
biphenyl-3-carboxylic acid 
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Ex. 


Structure 


Name 


360 


f 

f 




:\ 


4-(4-(2,4-dichloro-phenyI)- 
2-{2-[4 -(4,4,4-trifluoro- 
butoxy)-biphenyl-4-yl]-(E)- 
vinyl}-imidazol-1 -ylmethyl)- 
benzoic acid methyl ester 


361 


F 

F-H 
F 




Cl 


Cl 


4-(4-(2,4-dichloro~phenyl)- 
2-{2-[4 , -(4,4,4-trifluoro- 
butoxy)-biphenyl-4-yl]-(E)- 
vinyl}-imidazol-1 -ylmethyl)- 
benzoic acid 


362 


\ 

0 


/ "ft Cl 




4-(4-(2,4-dichloro-phenyl)- 

2- {2-[4-(6-methoxy-pyridin- 

3- yl)-phenyl]-(E)-vinyl}- 
i m idazol- 1 -y Imethyl )- 
benzoic acid methyl ester 


363 


\ 
o- 


\=/ k s ^> 




4-(4-(2,4-dichloro-phenyl)- 
^-\^-l^-\o-meinoxy-pyriuin- 
3-yl)-phenyl]-(E)-vinyl}- 
imidazol-1-ylmethyl)- 
benzoic acid 
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Ex. Structure 



Name 



364 




2-[2-(4'-butoxy-biphenyl-4- 

yl)-(E)-vinyl]-4-(2,4- 

dichloro-phenyl)-1-(4- 

trifluoromethoxy-benzyl)- 

1H-imidazole 



365 




4-(4 , -{2-[4-(2,4-dichloro- 
phenyl)-1-(4- 
trifluoromethoxy-benzyl)- 
1 H-imidazol-2-yl]-(E)-vinyl}- 
biphenyl-4-yloxy)-butyric 
acid methyl ester 



366 



1 <K 




4-(4'-{2-[4-(2,4-dichloro- 

phenyl)-1-(4- 

trifluoromethoxy-benzyl)- 

1 H-imidazol-2-yl]-(E)-vinyl}- 

biphenyl-4-yloxy)-butyric 

acid 



367 




4-(2,4-dichloro-phenyl)-1 - 
(4-methanesulfonyl- 
benzyl)-2-[2-(3'- 
trifluoromethyl-biphenyl-4- 
yl)-(E)-vinyl]-1 H-imidazole 
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Ex. 


Structure 


Name 


368 


V° — \ c, 


4-(2 f 4-dichloro-phenyl)-1 - 

(4-methanesulfonyl- 

benzyl)-2-[2-(3- 

methanesulfonyl-biphenyl- 

4-yl)-(E)-vinyl]-1H- 

imidazole 


369 




A-\A-(0 4-dichloro-nhpnvh- 
2-(4'-hydroxy-biphenyl-4- 
yl)-imidazol-1 -ylmethyl]- 
benzoic acid methyl ester 


370 




4-[4-(2,4~dich!oro-phenyI)- 
2-(4'-hydroxy-biphenyl-4~ 
yl)-imidazol-1 -ylmethyl]- 
benzoic acid 


371 




4~r4-f2 4-dichloro-Dhpnvh- 
2-(4'-ethoxy-biphenyl-4-yl)- 
imidazol-1-ylmethyl]- 
benzoic acid methyl ester 


372 


H-0 _ 


4-[4-(2,4-dichloro-phenyl)- 
2-(4'-ethoxy-biphenyi-4-yl)- 
imidazol-1 -ylmethyl]- 
benzoic acid 
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Ex. 


Structure 


Name 


373 




4-[4-(2,4-dichloro-phenyl)- 
z-(>3 -metnanesulfonyl- 
biphenyl-4-yi)-imidazol-1 - 
ylmethyl]-benzoic acid 
methyl ester 


374 


H-0 , , 


4-[4-(2,4-aicnloro-pnenyl)- ; 
2-(3-methanesulfonyl- 
biphenyl-4-yl)-imidazol-1 - 
ylmethylj-benzoic acid 


375 


H-q / — . 

N — \ CI 


4-{4-(2,4-dichloro-phenyl)- 
{.-{try* -iriTiuororneinyi- 
biphenyl-4-yl)-ethyl]- 
imidazol-1 -ylmethyl}- 
benzoic acid 



In the structures listed above, it is understood that where a heteroatom such as 
nitrogen or oxygen has an unfilled valence, a covalent bond exists between a hydrogen and 
the heteroatom. 

In another aspect, the present invention comprises a pharmaceutical composition 
comprising the compound of Formula (I) and one or more pharmaceutical^ acceptable 
carriers, excipients, or diluents. 

As used herein, the term "lower" refers to a group having between one and six 
carbons. 
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As used herein, the term "alkyl" refers to a straight or branched chain hydrocarbon 
having from one to ten carbon atoms, optionally substituted with substituents selected from 
the group consisting of lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, 
lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
5 carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl, 
silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, 
alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution 
being allowed. Such an "alkyl" group may containing one or more O, S, S(O), or S(0) 2 
atoms. Examples of "alkyl" as used herein include, but are not limited to, methyl, n-butyl, t- 
10 butyl, n-pentyl, isobutyl, and isopropyl, and the like. 

As used herein, the term "alkylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from one to ten carbon atoms, optionally substituted with 
substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 

15 alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, alkyl, 
or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower 
perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkylene" group may 

20 containing one or more O, S, S(O), or S(0) 2 atoms. Examples of "alkylene" as used herein 
include, but are not limited to, methylene, ethylene, and the like. 

As used herein, the term "alkenyl" refers to a hydrocarbon radical having from two to 
ten carbons and at least one carbon - carbon double bond, optionally substituted with 

25 substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, alkyl, 
or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower 

30 perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkenyl" group may 
containing one or more O, S, S(O), or S(0) 2 atoms. 

As used herein, the term "alkenylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from two to ten carbon atoms and one or more carbon - carbon 
35 double bonds, optionally substituted with substituents selected from the group consisting of 
lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally 
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substituted by alkyl, aminosulfonyl optionally substituted by alkyl, silyloxy optionally 
substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by aikoxy, alkyl, or aryl, nitro, 
cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being allowed. Such 
an "alkenylene" group may containing one or more O, S, S(O), or S(0) 2 atoms. Examples 
5 of "alkenylene" as used herein include, but are not limited to, ethene-1,2-diyl, propene-1,3- 
diyl, methylene-1,1-diyl, and the like. 

As used herein, the term "alkynyl" refers to a hydrocarbon radical having from two to 
ten carbons and at least one carbon - carbon triple bond, optionally substituted with 

10 substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyi, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, alkyl, 
or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower 

15 perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkynyl" group may 
containing one or more O, S f S(O), or S(0) 2 atoms. 

As used herein, the term "alkynylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from two to ten carbon atoms and one or more carbon - carbon 

20 triple bonds, optionally substituted with substituents selected from the group consisting of 
lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyi, oxo, 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, silyloxy optionally 
substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, 

25 cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being allowed. Such 
an "alkynylene" group may containing one or more O, S, S(O), or S(0) 2 atoms. Examples of 
"alkynylene" as used herein include, but are not limited to, ethyne-1,2-diyl, propyne-1,3-diyl, 
and the like. 

30 As used herein, "cycloalkyl" refers to an alicyclic hydrocarbon group optionally 

possessing one or more degrees of unsaturation, having from three to twelve carbon atoms, 
optionally substituted with substituents selected from the group consisting of lower alkyl, 
lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyi, oxo, hydroxy, 
mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by 

35 alkyl, aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or lower 
perfluoroalkyl, multiple degrees of substitution being allowed. "Cycloalkyl" includes by way 
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of example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl, and 
the like. 

As used herein, the term "cycloalkylene" refers to an non-aromatic alicyclic divalent 
5 hydrocarbon radical having from three to twelve carbon atoms and optionally possessing 
one or more degrees of unsaturation, optionally substituted with substituents selected from 
the group consisting of lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, 
lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl, nitro, 
10 cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being allowed. 
Examples of "cycloalkylene" as used herein include, but are not limited to, cyclopropyl-1,1- 
diyl, cyclopropyl-1,2-diyl, cyclobutyM ,2-diyl, cyclopentyl-1 ,3-diyl, cyclohexyM ,4-diyl, 
cycloheptyl-1 ,4-diyl, or cyclooctyl-1,5-diyl, and the like. 

15 As used herein, the term "heterocyclic" or the term "heterocyclyl" refers to a three to 

twelve-membered heterocyclic ring optionally possessing one or more degrees of 
unsaturation, containing one or more heteroatomic substitutions selected from S, SO, S0 2 , 
O, or N, optionally substituted with substituents selected from the group consisting of lower 
alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, 

20 mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by 
alkyl, aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or lower 
perfluoroalkyl, multiple degrees of substitution being allowed. Such a ring may be optionally 
fused to one or more of another "heterocyclic" ring(s) or cycloalkyl ring(s). Examples of 
"heterocyclic" include, but are not limited to, tetrahydrofuran, 1,4-dioxane, 1,3-dioxane, 

25 piperidine, pyrrolidine, morpholine, piperazine, and the like. 



As used herein, the term "heterocyclylene" refers to a three to twelve-membered 
heterocyclic ring diradical optionally having one or more degrees of unsaturation containing 
one or more heteroatoms selected from S, SO, S0 2 , O, or N, optionally substituted with 

30 substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or lower perfluoroalkyl, 
multiple degrees of substitution being allowed. Such a ring may be optionally fused to one 

35 or more benzene rings or to one or more of another "heterocyclic" rings or cycloalkyl rings. 
Examples of "heterocyclylene" include, but are not limited to, tetrahydrofuran-2,5-diyl, 
morpholine-2,3-diyl, pyran-2,4-diyl, 1,4-dioxane-2,3-diyl, 1,3-dioxane-2,4-diyl, piperidine-2,4- 
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diyl, piperidine-1,4-diyl, pyrrolidine-1 ,3-diyl, morpholine-2,4-diyl, piperazine-1,4-diyl, and the 
like. 

As used herein, the term "aryl" refers to a benzene ring or to an optionally substituted 
benzene ring system fused to one or more optionally substituted benzene rings, optionally 
substituted with substituents selected from the group consisting of lower alkyl, lower alkoxy, 
lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, tetrazolyl, alkoxycarbonylamino optionally 
substituted by alkyl, acylamino optionally substituted by alkyl, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, 
acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, aryloxycarbonyl, trialkylsilylalkyloxyalkyl, 
silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, 
alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution 
being allowed. Examples of aryl include, but are not limited to, phenyl, 2-naphthyl, 1- 
naphthyl, 1-anthracenyl, and the like. 

As used herein, the term "arylene" refers to a benzene ring diradical or to a benzene 
ring system diradical fused to one or more optionally substituted benzene rings, optionally 
substituted with substituents selected from the group consisting of lower alkyl, lower alkoxy, 
lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, tetrazolyl, alkoxycarbonylamino optionally 
substituted by alkyl, acylamino optionally substituted by alkyl, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, 
acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, aryloxycarbonyl, trialkylsilylalkyloxyalkyl, 
silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, 
alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution 
being allowed. Examples of "arylene" include, but are not limited to, benzene- 1,4-diyl, 
naphthalene-1,8-diyl, and the like. 

As used herein, the term "heteroaryl" refers to a five - to seven - membered aromatic 
ring, or to a polycyclic heterocyclic aromatic ring, containing one or more nitrogen, oxygen, 
or sulfur heteroatoms, where N-oxides and sulfur monoxides and sulfur dioxides are 
permissible heteroaromatic substitutions, optionally substituted with substituents selected 
from the group consisting of lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, 
lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
tetrazolyl, alkoxycarbonylamino optionally substituted by alkyl, acylamino optionally 
substituted by alkyl, carbamoyl optionally substituted by alkyl, aminosulfonyl optionally 
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substituted by alkyl, acy), aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, 
alkoxycarbonyl, aryloxycarbonyl, trialkylsilylalkyloxyalkyl, silyloxy optionally substituted by 
alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, 
or lower perfluoroalkyl, multiple degrees of substitution being allowed. For polycyclic 
5 aromatic ring systems, one or more of the rings may contain one or more heteroatoms. 
Examples of "heteroaryl" used herein are furan, thiophene, pyrrole, imidazole, pyrazole, 
triazole, tetrazole, thiazole, oxazole, isoxazole, oxadiazole, thiadiazole, isothiazole, pyridine, 
pyridazine, pyrazine, pyrimidine, quinoline, isoquinoline, quinazoline, benzofuran, 
benzothiophene, indole, and indazole, and the like. 

10 

As used herein, the term "heteroarylene" refers to a five - to seven - membered 
aromatic ring diradical, or to a polycyclic heterocyclic aromatic ring diradical, containing one 
or more nitrogen, oxygen, or sulfur heteroatoms, where N-oxides and sulfur monoxides and 
sulfur dioxides are permissible heteroaromatic substitutions, optionally substituted with 

15 substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, tetrazolyl, alkoxycarbonylamino optionally 
substituted by alkyl, acylamino optionally substituted by alkyl, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, 

20 acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, aryloxycarbonyl, trialkylsilylalkyloxyalkyl, 
silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, 
alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution 
being allowed. For polycyclic aromatic ring system diradicals, one or more of the rings may 
contain one or more heteroatoms. Examples of "heteroarylene" used herein are furan-2,5- 

25 diyl, thiophene-2,4-diyl, 1,3,4-oxadiazole-2,5-diyl, 1,3,4-thiadiazole-2,5-diyl, 1,3-thiazole-2,4- 
diyl, 1 ,3-thiazole-2,5-diyl, pyridine-2,4-diyl, pyridine-2,3-diyl, pyridine-2,5-diyl, pyrimidine-2,4- 
diyl, quinoline-2,3-diyl, and the like. 

As used herein, the term "fused cycloalkylaryl" refers to one or more cycloalkyl 
30 groups fused to an aryl group, the aryl and cycloalkyl groups having two atoms in common, 
and wherein the aryl group is the point of substitution. Examples of "fused cycloalkylaryl" 
used herein include 5-indanyl, 5,6,7,8-tetrahydro-2-naphthyl, 



, and the like. 




WO 2004/071447 



PCT/US2004/004074 



106 



As used herein, the term "fused cycloalkylarylene" refers to a fused cycloalkylaryl, 
wherein the aryl group is divalent. Examples include 




, and the like. 



As used herein, the term "fused arylcycloalkyl" refers to one or more aryl groups 
fused to a cycloalkyl group, the cycloalkyl and aryl groups having two atoms in common, and 
wherein the cycloalkyl group is the point of substitution. Examples of "fused arylcycloalkyl" 
used herein include 1-indanyl, 2-indanyl, 9-fluorenyl, 1-(1,2,3,4-tetrahydronaphthyl), 



, and the like. 




As used herein, the term "fused arylcycloalkylene" refers to a fused arylcycloalkyl, 
wherein the cycloalkyl group is divalent. Examples include 9,1-fluorenylene, 





, and the like. 



As used herein, the term "fused heterocyclylaryr refers to one or more heterocyclyl 
groups fused to an aryl group, the aryl and heterocyclyl groups having two atoms in 
common, and wherein the aryl group is the point of substitution. Examples of "fused 
heterocyclylaryr used herein include 3,4-methylenedioxy-1 -phenyl, 




, and the like 
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As used herein, the term "fused heterocyclylarylene" refers to a fused 
heterocyclylaryl, wherein the aryl group is divalent. Examples include 




, and the like. 



As used herein, the term "fused arylheterocyclyl" refers to one or more aryl groups 
fused to a heterocyclyl group, the heterocyclyl and aryl groups having two atoms in common, 
and wherein the heterocyclyl group is the point of substitution. Examples of "fused 
arylheterocyclyl" used herein include 2-(1,3-benzodioxoIyl), 



\ 




As used herein, the term "fused arylheterocyclylene" refers to a fused 
arylheterocyclyl, wherein the heterocyclyl group is divalent. Examples include 




As used herein, the term "fused cycloalkylheteroaryl" refers to one or more cycloalkyl 
groups fused to a heteroaryl group, the heteroaryl and cycloalkyl groups having two atoms 
in common, and wherein the heteroaryl group is the point of substitution. Examples of 
"fused cycloalkylheteroaryl" used herein include 5-aza-6-indanyl, 




As used herein, the term "fused cycloalkylheteroarylene" refers to a fused 
cycloalkylheteroaryl, wherein the heteroaryl group is divalent. Examples include 

, and the like. 
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As used herein, the term "fused heteroarylcycloalkyl" refers to one or more heteroaryl 
groups fused to a cycloalkyl group, the cycloalkyl and heteroaryl groups having two atoms in 
common, and wherein the cycloalkyl group is the point of substitution. Examples of "fused 
heteroarylcycloalkyl" used herein include 5-aza-1-indanyl, 




and the like. 



10 



As used herein, the term "fused heteroarylcycloalkylene" refers to a fused 
heteroarylcycloalkyl, wherein the cycloalkyl group is divalent. Examples include 




, and the like. 



15 



As used herein, the term "fused heterocyclylheteroaryl" refers to one or more 
heterocyclyl groups fused to a heteroaryl group, the heteroaryl and heterocyclyl groups 
having two atoms in common, and wherein the heteroaryl group is the point of substitution. 
Examples of "fused heterocyclylheteroaryl" used herein include 1,2,3,4-tetrahydro-beta- 
carbolin-8-yl, 




and the like. 



20 



As used herein, the term "fused heterocyclylheteroarylene" refers to a fused 
heterocyclylheteroaryl, wherein the heteroaryl group is divalent. Examples include 




/ , and the like. 



As used herein, the term "fused heteroarylheterocyclyl" refers to one or more 
heteroaryl groups fused to a heterocyclyl group, the heterocyclyl and heteroaryl groups 
25 having two atoms in common, and wherein the heterocyclyl group is the point of substitution. 
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Examples of "fused heteroarylheterocyclyl" used herein include -5-aza-2,3- 
dihydrobenzofuran-2-yl, 



As used herein, the term "fused heteroarylheterocyclylene" refers to a fused 
heteroarylheterocyclyl, wherein the heterocyclyl group is divalent. Examples include 



As used herein, the term "acid isostere" refers to a substituent group which will ionize 
at physiological pH to bear a net negative charge. Examples of such "acid isosteres" include 
but are not limited to heteroaryl groups such as but not limited to isoxazol-3-ol-5-yl, 1H- 
tetrazole-5-yl, or 2H-tetrazole-5-yl. Such acid isosteres include but are not limited to 
heterocyclyl groups such as but not limited to imidazolidine-2,4-dione-5~yl, imidazolidine-2,4- 
dione-1-yl, 1,3-thiazolidine-2,4-dione~5-yl, or 5-hydroxy-4H-pyran-4-on-2-yl. 

As used herein, the term "direct bond", where part of a structural variable 
specification, refers to the direct joining of the substituents flanking (preceding and 
succeeding) the variable taken as a "direct bond". Where two or more consecutive 
variables are specified each as a "direct bond", those substituents flanking (preceding and 
succeeding) those two or more consecutive specified "direct bonds" are directly joined. 

As used herein, the term "alkoxy" refers to the group R a O-, where R a is alkyl. 

As used herein, the term "alkenyloxy" refers to the group R a O-, where R a is alkenyl. 

As used herein, the term "alkynyloxy" refers to the group R a O, where R a is alkynyl. 

As used herein, the term "alkylsulfanyl" refers to the group R a S-, where R a is alkyl. 




, and the like. 




, and the like. 



As used herein, the term "alkenylsulfanyl" refers to the group R a S-, where R a is 
alkenyl. 
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As used herein, the term "alkynylsuIfanyP refers to the group R a S-, where R a is 

alkynyl. 

5 As used herein, the term "alkylsulfenyl" refers to the group R a S(0)-, where R a is alkyl. 

As used herein, the term "alkenylsulfenyl" refers to the group R a S(0)-, where R a is 
alkenyl. 

1 0 As used herein, the term "alkynylsulfenyl" refers to the group R a S(0)-, where R a is 

alkynyl. 

As used herein, the term "alkylsulfonyl" refers to the group R a S0 2 -, where R a is alky!. 

15 As used herein, the term "alkenylsulfonyl" refers to the group R a S0 2 -, where R a is 

alkenyl. 

As used herein, the term "alkynylsulfenyl" refers to the group R a S0 2 -, where R a is 

alkynyl. 

20 

As used herein, the term "acyl" refers to the group R a C(0)- , where R a is alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, or heterocyclyl. 

As used herein, the term "aroyP refers to the group R a C(0)- , where R a is aryl. 

25 

As used herein, the term "heteroaroyl" refers to the group R a C(0)- , where R a is 
heteroaryl. 

As used herein, the term "alkoxycarbonyl" refers to the group R a OC(0)-, where R a is 

30 alkyl. 

As used herein, the term "acyloxy" refers to the group R a C(0)0- , where Ra is alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, or heterocyclyl. 

35 As used herein, the term "aroyloxy" refers to the group R a C(0)0- , where R a is aryl. 
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As used herein, the term "heteroaroyloxy" refers to the group RaC(0)0- , where R a is 
heteroaryl. 

As used herein, the term "optionally" means that the subsequently described 
event(s) may or may not occur, and includes both event(s) which occur and events that do 
not occur. 

As used herein, the term "substituted" refers to substitution with the named 
substituent or substituents, multiple degrees of substitution being allowed unless otherwise 
stated. 

As used herein, the terms "contain" or "containing" can refer to in-line substitutions at 
any position along the above defined alkyl, alkenyl, alkynyl or cycloalkyl substituents with 
one or more of any of O, S, SO, S0 2 , N, or N-alkyl, including, for example, -CH 2 -0-CH 2 -, 
-CH 2 -S0 2 -CH 2 -, -CH 2 -NH-CH 3 and so forth. 

Whenever the terms "alkyl" or "aryl" or either of their prefix roots appear in a name of 
a substituent (e.g. arylalkoxyaryloxy) they shall be interpreted as including those limitations 
given above for "alkyl" and "aryl". Alkyl or cycloalkyl substituents shall be recognized as 
being functionally equivalent to those having one or more degrees of unsaturation. 
Designated numbers of carbon atoms (e.g. C V10 ) shall refer independently to the number of 
carbon atoms in an alkyl, alkenyl or alkynyl or cyclic alkyl moiety or to the alkyl portion of a 
larger substituent in which the term "alkyl" appears as its prefix root. 

As used herein, the term "oxo" shall refer to the substituent =0. 

As used herein, the term "halogen" or "halo" shall include iodine, bromine, chlorine 
and fluorine. 

As used herein, the term "mercapto" shall refer to the substituent -SH. 
As used herein, the term "carboxy" shall refer to the substituent -COOH. 
As used herein, the term "cyano" shall refer to the substituent -CN. 



As used herein, the term "aminosulfonyl" shall refer to the substituent -S0 2 NH 2 . 
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As used herein, the term "carbamoyl" shall refer to the substituent -C(0)NH 2 . 

As used herein, the term "sulfanyl" shall refer to the substituent -S-. 

5 As used herein, the term "sulfenyl" shall refer to the substituent -S(O)-. 

As used herein, the term "sulfonyl" shall refer to the substituent -S(0) 2 -. 

The compounds can be prepared readily according to the following reaction 
10 Schemes (in which variables are as defined before or are defined) using readily available 
starting materials, reagents and conventional synthesis procedures. In these reactions, it is 
also possible to make use of variants which are themselves known to those of ordinary skill 
in this art, but are not mentioned in greater detail. 

15 The present invention also provides a method for the synthesis of compounds useful as 

intermediates in the preparation of compounds of Formula (I) along with methods for the 
preparation of compounds of Formula (I), Unless otherwise specified, structural variables 
are as defined for Formula (I). 

20 An unsaturated carboxylic acid (Scheme 1 ) can be reacted with aryl acyl bromides 

in the presence of base such as DIEA, triethyl amine, or DBU in a polar solvents such as 
THF, or DMF to afford intermediate keto-ester (2), which can be treated with ammonium 
acetate in acetic acid at temperatures ranging from 60-120° C, which leads to the 
corresponding mixture of oxazole (W = O) and imidazole (W = N) (3) (Strzybny, P. P. E ; van 

25 Es, T. ; Backeberg, O. G. J. Org. Chem. 1963, 25, 1151). The ratio of oxazole and imidazole 
may vary depending on the substitution and reaction conditions and the two compounds 
were separated through silica gel column. Alternatively other conditions may also be 
employed for cyclization of keto-esters (2), such as BF3/Et 2 0, methanolic ammonia, at 
temperatures ranging from room temperature to 120° C. 

30 

Scheme 1 
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In another embodiment, a bromo or iodo aryl compound (4) (Scheme 2) can be 
subjected to palladium catalyzed coupling (Syn. Commu. 1981, 11, 513-574) with an 
optionally substituted heteteroaryl or aryl boronic acid. Ar 3 is a group such as but not limited 
to a heteroaryl or aryl group. Typical conditions used to carry out the coupling reaction 
include the use of boronic acid or ester as the coupling partner, a palladium catalyst ( 2 to 20 
mole %) such as Pd(PPh 3 ) 4 or [1,1-bis(diphenylphosphino)-ferrocene] dichloro-palladium (II) 
and base such as potassium carbonate, sodium carbonate, barium hydroxide, potassium 
phosphate or triethyl amine in a suitable solvent such as aqueous dimethoxyethane, THF, 
acetone, DMF or toluene at temperatures ranging from 25° C to 125° C. In this instance, Ar 3 
is a group such as, but not limited to, an aryl or heteroaryl group. 



Scheme 2 




(5) 



In another embodiment (Scheme 3), the O-alky, or O-aryl group in compound (5) can 
be dealkylated or dearylated using reagents such as boron tribromide or PhSMe, in a 
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solvent such as dichloromethane or TFA, at temperatures ranging from -20°C to room 
temperature to afford hydroxy biphenyls (6). In this instance, Ar 4 is a group such as, but not 
limited to, heteryarylene or arylene, and R30 is a group such as, but not limited to, lower 
alkyl. 



In Scheme 4, the biphenyl alcohols (5) were alkylated with bromo or chloro alkyl 
carboxylates [(Br or CI)(CH 2 ) n -C0 2 -R3o] [where n=1 to 6] in the presence of base such as 
sodium hydride, potassium tert-butoxide, or potassium carbonate using DMF, THF, 
acetonitrile as the solvent at temperatures ranging from 50° C to 100° C. Subsequent 
saponification of esters (6) with bases such as sodium hydroxide, lithium hydroxide in 
aqueous and organic solvents such as THF, methanol, at temperatures ranging from room 
temperature to 60° C produces carboxylic acid (8). In this instance, R30 is a group such as, 
but not limited to, lower alkyl. In this instance, Ar 4 is a group such as, but not limited to, an 
arylene or heteroarylene group. 



Scheme 3 
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In another embodiment (Scheme 5), the imidazole nitrogen in compound (9) can be 
alkylated with bromo or chloro alkyl carboxylates [(Br or CI) (CH 2 ) n C0 2 R 30 ] in the presence 
of base such as sodium hydride, potassium tert-butoxide, or potassium carbonate using 
DMF t THF, or acetonitrile as the solvent at temperatures ranging from 50° C to 100° C. 
Subsequent saponification of esters (10) with base such as sodium hydroxide, lithium 
hydroxide in aqueous and organic solvents such as THF, or. methanol at temperatures 
ranging from room temperature to 60° C produces carboxylic acid (11). In this instance, R 30 
is a group such as, but not limited to, lower alkyl. 



Scheme 5 




In Scheme 6 the carboxylic acids (12) can be transformed into their carboxylic acid 
amide analogs. This transformation can be accomplished using standard methods to effect 
carboxylic acid to carboxylic acid amide transformations. These methods include converting 
the acid to an activated acid, reacting with one or more molar equivalents of the desired 
amine. Methods to activate the carboxylic acid include reacting the acid with one or more 
molar equivalents of DIC or DIEA, with or without one or more molar equivalents of HOBt or 
HBTU in a suitable solvent such as dichloromethane or DMF at temperatures ranging from 
0° C to 40° C to afford amides (13). In this instance, R 31 is a group such as, but not limited 
to, -alkyl or -alkylene-aryl. 
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In another embodiment (Scheme 7), an imidazole nitrogen in compound (14) was 
alkylated with alkyl halides [(Br or CI)(CH 2 ) n -R 32 ] [n= 1 to 6 Jin the presence of base such as 
sodium hydride, potassium tert-butoxide, or potassium carbonate using DMF, THF, or 
acetonitrile as the solvent at temperatures ranging from 0° C to 80° C afford N-alkylated 
products (15). In this instance R 32 is a group such as, but not limited to, -alkyl, aryl, or - 
alkenylene-aryl. 




The term "amino protecting group" as used herein refers to substituents of the amino 
group commonly employed to block or protect the amino functionality while reacting other 
functional groups on the compound. Examples of such amino-protecting groups include the 
formyl group, the trityl group, the phthalimido group, the trichloroacetyl group, the 
chloroacetyl, bromoacetyl and iodoacetyl groups, urethane-type blocking groups such as 
benzyloxycarbonyl, 4-phenylbenzyloxycarbonyl, 2-methylbenzyloxycarbonyl, 4- 
methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 3- 
chlorobenzyloxycarbonyl, 2-chlorobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl, 4- 
bromobenzyloxycarbonyl, 3-bromobenzyioxycarbonyl, 4-nitrobenzyloxycarbonyI, 4- 
cyanobenzyloxy-carbonyl, 2-(4-xenyl)iso-propoxycarbonyI, 1 ,1-diphenyleth-1-yloxycarbonyl, 
1,1-diphenylprop-1-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-toluyl)prop~2- 
yloxycarbonyl, cyclopentanyloxycarbonyl, 1-methylcyclopentanyloxycarbonyl, 

cyclohexanyloxycarbonyl, 1-methylcyclohexanyloxycarbonyl, 2- 

methylcyclohexanyloxycarbonyl, 2-(44oluylsulfonyl)ethoxycarbonyl, 
2(methylsulfonyl)ethoxycarbonyl, 2-(triphenylphosphino)ethoxycarbonyl, 9- 

fluorenylmethoxycarbonyl ("FMOC"), t-butoxycarbonyl ("BOC"), 2- 
(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyl, 1-(trimethylsilylmethyl)prop-1- 

enyloxycarbonyl, 5-benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2- 
trichloroethoxycarbonyl, 2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl, 4- 
(decyloxy)benzyloxycarbonyl, isobornyloxycarbonyl, 1-piperidyloxycarbonyl and the like; the 
benzoylmethylsulfonyl group, the 2-(nitro)phenylsulfenyl group, the diphenylphosphine oxide 
group and like amino-protecting groups. The species of amino-protecting group employed is 
not critical so long as the derivatized amino group is stable to the condition of subsequent 
reaction(s) on other positions of the compound of Formula (I) and can be removed at the 
desired point without disrupting the remainder of the molecule. In an embodiment, amino- 
protecting groups are the allyloxycarbonyl, the t-butoxycarbonyl, 9- 
fluorenylmethoxycarbonyl, and the trityl groups. Similar amino-protecting groups used in the 
cephalosporin, penicillin and peptide art are also embraced by the above terms. Further 
examples of groups referred to by the above terms are described by J. W. Barton, 
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"Protective Groups In Organic Chemistry", J. G. W. McOmie, Ed., Plenum Press, New York, 
N.Y., 1973, and T. W. Greene, "Protective Groups in Organic Synthesis", John Wiley and 
Sons, New York, N.Y., 1981. The related term "protected amino" or "protected amino 
group" defines an amino group substituted with an amino-protecting group discussed above. 
5 The term "hydroxyl protecting group" as used herein refers to substituents of the 

alcohol group commonly employed to block or protect the alcohol functionality while reacting 
other functional groups on the compound. Examples of such alcohol -protecting groups 
include the 2-tetrahydropyranyl group, 2-ethoxyethyl group, the trityl group, the 
trichloroacetyl group, urethane-type blocking groups such as benzyloxycarbonyl, and the 

10 trialkylsilyl group, examples of such being trimethylsilyl, tert-butyldimethylsilyl, 
phenyldimethylsilyl, triiospropylsilyl and thexyldimethylsilyl. The choice of of alcohol- 
protecting group employed is not critical so long as the derivatized alcohol group is stable to 
the condition of subsequent reaction(s) on other positions of the compound of the formulae 
and can be removed at the desired point without disrupting the remainder of the molecule. 

15 Further examples of groups referred to by the above terms are described by J. W. Barton, 
"Protective Groups In Organic Chemistry", J. G. W. McOmie, Ed., Plenum Press, New York, 
N.Y., 1973, and T. W. Greene, "Protective Groups in Organic Synthesis", John Wiley and 
Sons, New York, N.Y., 1981. The related term "protected hydroxyl" or "protected alcohol" 
defines a hydroxyl group substituted with a hydroxyl - protecting group as discussed above. 

20 The term "carboxyl protecting group" as used herein refers to substituents of the 

carboxyl group commonly employed to block or protect the -OH functionality while reacting 
other functional groups on the compound. Examples of such alcohol -protecting groups 
include the 2-tetrahydropyranyl group, 2-ethoxyethyl group, the trityl group, the allyl group, 
the trimethylsilylethoxymethyl group, the 2,2,2-trichloroethyl group, the benzyl group, and the 

25 trialkylsilyl group, examples of such being trimethylsilyl, tert-butyldimethylsilyl, 
phenyldimethylsilyl, triiospropylsilyl and thexyldimethylsilyl. The choice of carboxyl 
protecting group employed is not Critical so long as the derivatized alcohol group is stable to 
the condition of subsequent reaction(s) on other positions of the compound of the formulae 
and can be removed at the desired point without disrupting the remainder of the molecule. 

30 Further examples of groups referred to by the above terms are described by J. W. Barton, 
"Protective Groups In Organic Chemistry", J. G. W. McOmie, Ed., Plenum Press, New York, 
N.Y., 1973, and T. W. Greene, "Protective Groups in Organic Synthesis", John Wiley and 
Sons, New York, N.Y., 1981. The related term "protected carboxyl" defines a carboxyl group 
substituted with a carboxyl -protecting group as discussed above. 

35 

The general procedures used in the methods of the present invention are described 

below. 
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General Experimental 

LC-MS data was obtained using gradient elution on a Waters 600 controller equipped 

with a 2487 dual wavelength detector and a Leap Technologies HTS PAL Autosampler using 
5 an YMC Combiscreen ODS-A 50x4.6 mm column. A three minute gradient was run from 

25% B (97.5%acetonitrile, 2.5% water, 0.05% TFA) and 75% A (97.5% water, 2.5% 

acetonitrile, 0.05% TFA) to 100% B. The mass spectrometer used was a Micromass ZMD 

instrument. All data was obtained in the positive mode unless otherwise noted. 1 H NMR 

data was obtained on a Varian 400 MHz spectrometer. 
10 Abbreviations used in the Examples are as follows: 

APCI = atmospheric pressure chemical ionization 

BOC = tert-butoxycarbonyl 

BOP= (1 -benzotriazo'lyloxy)tris(dimethylamino)phosphonium hexafluorophosphate 
d = day 

15 DIAD = diisopropyl azodicarboxylate 

DCC = dicyclohexylcarbodiimide 

DCM = dichloromethane 

DIC = diisopropylcarbodiimide 

DIEA = diisopropylethylamine 
20 DMA = N, N-dimethylacetamide 

DMAP = dimethylaminopyridine 

DME = 1,2 dimethoxyethane 

DMF = N, N-dimethylformamide 

DMPU = 1,3-dimethypropylene urea 
25 DMSO = dimethylsulfoxide 

EDC =1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride 

EDTA = ethylenediamine tetraacetic acid q 

ELISA = enzyme - linked immunosorbent assay 

ESI = electrospray ionization 
30 ether = diethyl ether 

EtOAc = ethyl acetate 

FBS = fetal bovine serum 

g = gram 

h = hour 

35 HBTU= O-benzotriazol-l-yl-N^.N'^'-tetramethyluronium hexafluorophosphate 
HMPA= hexamethylphosphoric triamide 
HOBt =1-hydroxybenzotriazole 
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Hz 


= hertz 




i.v. 


= intravenous 




KU 


— Kiiouaiion 




i 

L 


- liter 


jr 
D 


1 AU 

LAn 


— innium aluminum nyanae 




LDA 


= lithium diisopropylamide 




LPS 


= lipopolysaccharide 




IVI 


— molar 




m/z 


— mass to charge ratio 


1U 


mbar 


— mimoar 




MeUH 


= methanol 




mg 


- milligram 




min 


= minute 




ml 

MIL 


— milliliter 


15 


mM 


= millimolar 




mmol 


= millimole 




mol 


= mole 




mp 


— melting point 




iVlo 


— mass specirorneiry 


OA 


M 

IN 


- normal 




In iVI 1 VI 


— iN-meinyimorpnoiine, ^meinyirnorpnoiirie 






— nuclear magneuc resonance spectroscopy 




p.o. 


= per oral 




rbo 


— pnospnate DUnerea saune soiunon 


ZO 


rMA 


— pnorooi mynstaie acetate 




ppm 


= parts per million 




psi 


— pounos per square men 






— relative i lu moDimy 




rt 


= room temperature 


oU 


s.c. 


= subcutaneous 




CD A 

orA 


- scintillation proximity assay 




rrn 

1 1 A 


= triethylamine 




TFA 


= trifluoroacetic acid 




THF 


= tetrahydrofuran 


35 


THP 


= tetrahydropyranyl 




TLC 


= thin layer chromatography 




TMSBr= bromotrimethylsilane, trimethylsilylbromide 
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Insert new experimental 

General procedure A: Imidazole formation 

To a mixture of a carboxylic acid (1 eq) and an aromatic acyl bromide (2 eq) in 
anhydrous DMF (0.1-0.5 M) was added DIEA (3 eq). The reaction mixture was stirred at 
room temperature under nitrogen for 6 to 8 hours. After that, it was poured into water, 
acidified with 10% citric acid and extracted with ethyl acetate. The organic extract was 
washed with water and brine, dried over Na 2 S0 4 . After evaporation of the solvent, the pale- 
brown residue was recrystallized from EtOAc-Hexanes, dried and used directly in the next 
step. 

The intermediate obtained above was dissolved in glacial acetic acid (0.1-0.5 M), and 
ammonium acetate (20 eq) was added. The mixture was then heated at 120 °C under 
nitrogen for 8 to 10 hours. At completion, it was poured into water, neutralized with 
saturated sodium bicarbonate and extracted with ethyl acetate. The organic extract was 
washed with water and brine, and dried over Na 2 S0 4 . After removal of the solvent in vacuo, 
the residue was purified by flash column chromatography to afford the desired product. 
General procedure B: Boronic acid coupling 

To a solution of the bromo compound (1 eq) in a 2:1 mixture of toluene and ethanol 
(0.1-0.5 M) was added the appropriate boronic acid (1.2 eq) and a catalytic amount of 
tetrakis(triphenylphosphine)palladium(0) (0.05 eq), followed by 2 M sodium carbonate 
solution in water (30 eq). The reaction mixture was stirred at 90 °C under nitrogen for 6 
hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl 
acetate. The organic extract was washed with water and brine, and dried over Na 2 S0 4 . 
After removal of the solvent in vacuo, the residue was purified by flash column 
chromatography to afford the desired compound. 
General procedure C: Dealkvlation 

To the solution of alkyl phenolic ether (1 eq) in anhydrous DCM (0.1-0.5 M) at -20° C 
was added dropwise BBr 3 (2 eq, solution in anhydrous DCM). The solution was warmed to 
room temperature over 30 minutes, and the reaction mixture quenched with ice water. The 
reaction mixture was then diluted with water/EtOAc and the layers were separated. The 
aqueous layer was further extracted with EtOAc, and the organic layers combined, washed 
with water and brine, and dried over Na 2 S0 4 . The solvent was removed in vacuo, and the 
residue subjected to silica gel chromatography to yield the final product. 
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General procedure D: Hvdroaenation of double bond 

To 1 equivalent of the desired alkene suspension in ethyl acetate (0.1-0.5 M) was 
added a catalytic amount of platinum(IV) oxide (wet). After degassing and introducing of 
nitrogen and degassing again, hydrogen was introduced through a hydrogen balloon. The 
reaction mixture was stirred at room temperature for 0.5 hour. The reaction mixture was 
then filtered through celite, the celite cake was washed three times with ethyl acetate, and 
the filtrates combined. The solvent was then removed in vacuo, and the residue was purified 
by silica gel chromatography to afford the desired compound. 
General procedure E: Alkvlation of imidazole nitrogen or phenolic oxygen 

To a solution of imidazole or phenol (1 eq) in anhydrous DMF (0.1-0.5 M) was added 
an alkyl or aryl halide (2 eq) followed by freshly ground K 2 C0 3 (4 eq). The reaction mixture 
was heated at 100 °C under nitrogen for 2 hours. The mixture was then diluted with 
water/EtOAc and the layers separated. The aqueous layer was further extracted with 
EtOAc, and the organic layers combined and dried over Na 2 S0 4 . The solvent was removed 
in vacuo and the residue was purified by silica gel chromatography to yield the final product. 
General procedure F: Hydrolysis of ester 

The ester (1 eq) was suspended in a mixture of MeOH:THF:H 2 0 (1:1:1 ; 0.1-0.2 M). 
LiOH (10-15 eq) was added and the mixture stirred at 40 °C for 3 hours. The solution was 
acidified with 10% citric acid solution, and extracted with ethyl acetate. The organic extracts 
were combined, washed with brine, dried over Na 2 S0 4 , and the solvent removed in vacuo. 
The residue was purified by silica gel chromatography to yield the final compound. 
General procedure G: Coupling of carboxvlic acid and amine 

To a solution of carboxylic acid (1.1 eq) in DMF (0.1-0.5 M), HBTU (1.1 eq) was 
added followed by DIEA (1.2 eq) and the appropriate protected amine (1 eq.). The reaction 
mixture was then stirred at room temperature for 4 hours. At completion, the reaction 
mixture was diluted with water/EtOAc, acidified with 10% citric acid, and the layers were 
separated. The combined organic layer was washed with water, saturated NaHC0 3 and 
brine, dried over Na 2 S0 4 and filtered. The filtrate was concentrated and purified by silica gel 
chromatography to afford the amide derivative. 
General procedure H: Sonoaashira coupling 

To a solution of aryl bromide or aryl iodide (1 eq) in anhydrous DMF (0.1-0.5 M) was 
added the appropriate terminal acetylene (1.2 eq) followed by tetrakis 
(triphenylphosphine)palladium(O) (0.05 eq), Cul (0.1 eq), and DIEA (2 eq). The reaction 
mixture was then heated at 120 °C under nitrogen for 6-8 hours. At completion, the reaction 
mixture was diluted with water/EtOAc, acidified with 10% citric acid, and the layers 
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separated. The combined organic layers was washed with water and brine, dried over 
Na 2 S0 4 and filtered. The filtrate was concentrated and purified by silica gel chromatography 
to afford the acetylene derivative. 

General procedure I: Diary! ether formation using arvl fluoride 

To a solution of phenol compound (1 eq) in anhydrous DMF (0.1-0.5 M), the 
appropriate activated aryl fluoride (1.5 eq) was added followed by Cs 2 C0 3 (3 eq). The 
reaction mixture was then heated at 120 °C under nitrogen for 2 hours. At completion, the 
reaction mixture was diluted with water/EtOAc and the layers separated. The aqueous layer 
was reextracted with EtOAc and the organic layers combined, washed with water and brine. 
The organic phase was then dried over Na 2 S0 4 , filtered, and the filtrate was concentrated 
and purified by silica gel chromatography to afford the diaryl ether derivative. 
General procedure J: Ullmann diarvl ether coupling 

To a solution of phenol compound (1 eq) in anhydrous NMP (0.1-0.5 M), the 
appropriate aryl bromide or iodide (1.5 eq) was added followed by CuCI (0.2 eq), 2,2,6,6- 
tetramethyl-3,5-heptanedione (0.2 eq) and Cs 2 C0 3 (3 eq). The reaction mixture was then 
heated at 120 °C under nitrogen for 6 to 8 hours. At completion, the reaction mixture was 
diluted with water/EtOAc and the layers separated. The aqueous layer was reextracted with 
EtOAc and the organic layers combined, washed with water and brine. The organic phase 
was then dried over Na 2 S0 4 , filtered, and the filtrate was concentrated and purified by silica 
gel chromatography to afford the diaryl ether derivative. 
General procedure K: Reduction of arvl nitro group 

To a suspension of aryl nitro compound (1 eq) in HOAc (0.1-0.5 M), iron powder (- 
325 mesh, 4 eq) was added and the mixture was then heated at 120°C under nitrogen for 3 
to 4 hours. At completion, the reaction mixture was diluted with water/EtOAc and the 
leftover iron powder was filtered and washed with EtOAc. The combined organic layer was 
washed with water, saturated NaHC0 3 and brine. The organic phase was then dried over 
Na 2 S0 4 , filtered, and the filtrate was concentrated and purified by silica gel chromatography 
to afford the aniline derivative. 

General procedure L: Coupling of aniline with sulfonvl chloride or sulfonic anhydride 

To a suspension of aniline compound (1 eq) in anhydrous DCM (0.1-0.5 M) at 0°C 
was added DIEA (1.2 eq) followed by the appropriate sulfonyl chloride or sulfonic anhydride 
(1.1 eq, diluted in anhydrous DCM). The reaction mixture was then warmed up and stirred 
at room temperature under nitrogen for 3 to 4 hours. At completion, the reaction mixture 
was diluted with water/EtOAc and the layers separated. The aqueous layer was reextracted 
with EtOAc and the organic layers combined, washed with 10% citric acid, water and brine. 
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The organic phase was then dried over Na 2 S0 4 , filtered, and the filtrate was concentrated 
and purified by silica gel chromatography to afford the sulfonamide derivative. 
General procedure M: Formation of tetrazole 

To a solution of phenol compound (1 eq) in anhydrous DMF (0.1-0.5 M) was added 
5 an appropriate bromoalkylnitrile (2 eq) followed by freshly ground K 2 C0 3 (4 eq). The 
reaction mixture was heated at 100°C under nitrogen for 2 hours. The mixture was then 
diluted with water/EtOAc and the layers separated. The aqueous layer was further extracted 
with EtOAc, and the organic layers combined and dried over Na 2 S0 4 . The solvent was 
removed in. vacuo and the residue purified by silica gel chromatography to yield the nitrile 
10 intermediate. 

The nitrile intermediate (1 eq) obtained above was dissolved in anhydrous DMF (0.1- 
0.5 M) and sodium azide (10 eq) and ammonium chloride (10 eq) were added. The reaction 
mixture was heated at 120°C under nitrogen for 8 to 10 hours. At completion, the reaction 
mixture was diluted with water/EtOAc and the layers separated. The aqueous layer was 
15 further extracted with EtOAc, and the organic layers combined and dried over Na 2 S0 4 . The 
solvent was removed in vacuo and the residue was purified by silica gel chromatography to 
afford the final product. 

General procedure N: Protection of imidazole nitrogen 

1 equivalent of an imidazole was suspended in anhydrous THF (0.1-0.5 M), to which 

20 was added 1.4 equivalents of TEA and 1.5 equivalents of di-terf-butyl-dicarbonate. The 
mixture was stirred for 2 hours and diluted with water and the layers were separated. The 
aqueous layer was further extracted with EtOAc, the organic layers combined, washed with 
brine, and the organic layer dried over sodium sulfate. The solvent was removed in vacuo, 
and the crude product purified by flash chromatography on silica gel to give the final product. 

25 General procedure O: Removal of the f-butvl carbamate group 

The protected compound was stirred in 4N HCI/dioxane for 1 hour. The solvent 
removed, and the product triturated several times with ether to afford the desired compound. 
General procedure P: Alkvlation . 

To a solution of imidazole or phenol (1 eq) in anhydrous DMF (0.1-0.5M) was added 

30 1-2 eq sodium hydride, either solid or as a suspension in DMF or THF. The mixture was 
stirred at room temperature for 20 min and a solution of alkyl or aryl halide (1-3 eq) was 
added in DMF or THF. Stirring continued for 1 hour, then the mixture was diluted with 
water/EtOAc and neutralized with 10% aqueous citric acid. The organic layer was washed 
with brine, dried over Na 2 S0 4 , and evaporated in vacuo. The residue was purified by silica 

35 gel chromatography to provide the final product. 
General procedure Q: Benzimidazole formation 
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To a solution of an aldehyde (1 eq) in ethanol (0.1-0.5 M) was added 1 .5 eq of a 
benzenediamine. The mixture was sealed in a heavy walled glass tube with stir bar and 
stirred at 100°C for 2 hours to overnight. The mixture was then evaporated and taken up in 
water/EtOAc and layers were separated. The aqueous layer was further extracted with 
5 EtOAc and the combined organic extracts were washed with brine, dried over Na 2 S0 4 , and 
evaporated in vacuo. The residue was purified by silica gel chromatography to give the 
product. 

General procedure R: Catalytic reduction of arvl nitro group 

To a solution of aryl nitro compound (1 eq) in methanol (0.1-0.5 M) was added 0.1 eq 
10 of 1 0% Pd/C catalyst. The flask was flushed with H 2 and stirred under H 2 pressure (balloon) 
overnight at room temperature. The mixture was then filtered on a celite pad and 
evaporated, and the residue was purified by silica gel column chromatography to provide the 
desired product. 

General procedure S: Silvl group deprotection 

15 To a solution of O- or N- silyl compound (1 eq) in THF (0.1-0.5 M) was added 5 eq of 

tetrabutylammonium fluoride as a solution in THF. The mixture was stirred at 65°C for 1-3 
hours, then was evaporated to a small volume and taken up in water/EtOAc. Layers were 
separated and the aqueous layer was further extracted with EtOAc. The combined organic 
extracts were washed with brine, dried over Na 2 S0 4 , and evaporated in vacuo. The residue 

20 was purified by silica gel column chromatography to give the desired product. 
General procedure T: Selective trimethvlsilvl group deprotection 

To a solution of trimethylsilyl compound (1 eq) in anhydrous methanol (0.1-0.5 M) 
was added 10 eq anhydrous K 2 C0 3 under nitrogen. The mixture was stirred under nitrogen 
at room temperature for 3 hours, then diluted with water/EtOAc and layers were separated. 

25 The aqueous layer was further extracted with EtOAc and the combined organic layers were 
washed with brine, dried over Na 2 S0 4 and evaporated in vacuo. The residue was purified by 
silica gel column chromatography to provide the desired product 
General Procedure U: Reductive Amination 

To a solution of amine (1 eq) in 1 ,2-dichloroethane (0.1-0.5 M) was added an 

30 aldehyde (1.2 eq) and a catalytic amount of acetic acid. The mixture was stirred at room 
temperature for 30 minutes under nitrogen, then sodium triacetoxyborohydride (3 eq) was 
added and the mixture was allowed to stir for 12-16 hours at room temperature. The mixture 
was then diluted with water/EtOAc and layers were separated. The aqueous layer was 
extracted additionally with EtOAc and the combined organic extracts were washed with 

35 water, brine, dried over Na 2 S0 4 and evaporated in vacuo. The residue was purified by silica 
gel column chromatography to provide the desired product. 
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General Procedure V: Saturation of Double Bond 

To a suspension of double bond containing compound (1 eq) in HOAc (0.1-0.5 M) 
was added iron powder (-325 mesh, 10-20 eq) and the mixture was stirred and heated at 
120°C for 18-24 hours. The mixture was then diluted with water/EtOAc and filtered to 
remove excess iron powder, then layers were separated and the aqueous layer was washed 
again with EtOAc. The combined organic extracts were washed with water, saturated 
NaHC0 3 , and brine, then dried over Na 2 S0 4 . After evaporation in vacuo, the residue was 
purified by silica gel column chromatography to provide the desired product. 



Example 1 

4-(2,4-Dichloro-phenvn-2- r2-(4-methoxv-phenvn-(EWinvn-1H-imidazolfi 

7rans-4-methoxycinnamic acid (178 mg, 1 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-[2-(4- 

methoxy-phenyl)-(E)-vinyl]-1H-imidazole (193 mg, 56% yield). 

LCMS: m/z 345 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.82 (s, 3H), 6.88 (d, 1H), 

6.95 (d, 2H), 7.33 (d, 1H), 7.51 (d, 2H), 7.52 (d, 1H), 7.54 (s, 1H), 7.66 (d, 1H), 7.93 (s, 1H) 

ppm. 

Example 2 

4-(2,4-Dichloro-phenvn-2-f 2-(3-methoxv-ohenvl)-fEWinyll-1H-imidazole 

Trans-3-methoxycinnamic acid (178 mg, 1 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-[2-(3- 

methoxy-phenyl)-(E)-vinyl]-1H-imidazole (176 mg, 51% yield). 

LCMS: m/z 345 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.81 (s, 3H), 6.88 (d, 1H), 

7.04 (m, 3 H), 7.32 (d, 1H), 7.41 (s, 1H), 7.50 (d, 1H), 7.54 (s, 1H), 7.67 (d, 1H), 7.92 (s, 1H) 

ppm. 

Example 3 

4-(2,4-Dichloro-phenvn-2-f 2-(2-methoxv-phenvh-(E^-vinvn-1H-imidazole 

rrans-2-methoxycinnamic acid (178 mg, 1 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-[2-(2- 

methoxy-phenyl)-(E)-vinyl]-1H-imidazole (207 mg, 60% yield). 

LCMS: m/z 345 (M+H) + ; 'H NMR (CD 3 OD, 400 MHz): 5 3.82 (s, 3H), 6.88 (d, 1H), 

7.04-7.15 (m, 4H), 7.32 (d, 1H), 7.50 (d, 1H), 7.54 (s, 1H), 7.67 (d. 1H), 7.93 (s, 1H) ppm. 



Example 4 
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4-(2,4-Dichloro-DhenvlV2-r 2-(3.4-dimethoxv-phenvl)-rEWinvl1-1H-imida7nlP 

7>ans-3,4-dimethoxycinnamic acid (208 mg, 1 mmol) was treated according to 

general procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2- 

[2-(3,4-dimethoxy-phenyl)-(E)-vinyl]-1H-imidazole (176 mg, 47% yield). 

LCMS: m/z 375 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.89 (s, 3H). 3.91 (s, 3H), 

7.00 (d, 1H), 7.05 (d, 1H). 7.24-7.28 (m. 2H), 7.56 (dd, 1H), 7.66 (d, 1H), 7.69 (d, 1H), 7.75 

(d,1H),7.89(s,1H)ppm. 

Example 5 

4-(2,4-Dichloro-phenvn-2-r2 -f2.3.4-trimethoxv-phenvl)-(EVvinvn-1H-imida7nlft 

7rans-2,3,4-trimethoxycinnamic acid (238 mg, 1 mmol) was treated according to 

general procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2- 

[2-(2,3,4-trimethoxy-phenyl)-vinyl]-1H-imidazole (170 mg, 42% yield). 

LCMS: m/z 405 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.85 (s, 3H), 3.91 (s, 3H), 

3.98 (s, 3H), 6.91 (d, 1H), 7.12 (d, 1H), 7.44 (d, 1H), 7.55 (dd, 1H), 7.69 (d, 1H), 7.74 (d, 

1 H), 7.87 (s, 1 H), 7.92 (d, 1 H) ppm. 

Example 6 

4-(2,4-Dichloro-phenvn-2-r 2-(4-ethoxv-Dhenvl)-(EWin V n-1H-imidazole 

T/ans-4-ethoxycinnamic acid (192 mg, 1 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-[2-(4- 

ethoxy-phenyl)-(E)-vinyl]-1H-imidazole (222 mg, 64% yield). 

LCMS: m/z 359 (M+H)*; 1 H NMR (CD 3 OD, 400 MHz): 5 1.41 (t, 3H), 4.10 (q, 2H), 

6.97 (d, 1H), 7.01 (d, 2H), 7.55 (dd, 1H), 7.63 (d, 2H), 7.68 (d, 1H), 7.69 (d, 1H), 7.74 (d, 

1 H), 7.88 (s, 1H) ppm. 

Example 7 

4-(2.4-Dichloro-DhenvlV2-stvrvl-1H-imidazole 

Trans-cinnamic acid (148 mg, 1 mmol) was treated according to general procedure A 
using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-styryl-1H-imidazole 
(202 mg, 64% yield). 

LCMS: m/z 315 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 7.13 (d, 1H), 7.49 (m, 3H), 
7.68-7.73 (m, 4H), 7.77 (d, 1 H), 8.03 (m, 2H) ppm. 



Example 8 

4-(2.4-Dichloro-phenvn-2-r2-i 
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Trans-4-fluorocinnamic acid (166 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-[2-(4- 
fluoro-phenylj-(E)-vinyl]-1H-imidazole (236 mg, 71% yield). 

LCMS: m/z 333 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 7.12 (d, 1H), 7.51 (d, 2H), 

7.68 (d, 2H), 7.70 (m, 2H), 7.72 (d, 1H), 8.03 (m, 1H), 8.04 (s, 1H) ppm. 

Example 9 

2--r2-(4-Chloro-phenv]V(E)-vinvn-4-(2.4-dichloro-Dhenvn-1H-imidazole 

Trans-4-chlorocinnamic acid (182 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 2-[2-(4-chloro-phenyl)-(E)-vinyl]-4- 
(2,4-dichloro-phenyl)-1H-imidazole (227 mg, 65% yield). 

LCMS: m/z 349 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 7.14 (d, 1H), 7.52 (d, 2H), 

7.69 (d f 2H), 7.72-7.73 (m, 2H), 7.74 (d, 1H), 8.03 (m, 1H), 8.05 (s, 1H) ppm. 

Example 10 

2-r2-(4-Bromo-phenvl)-(EVvinvlV4-(2,4-dichloro-phenvn-1H-imidazole 

Trans-4-bromocinnamic acid (2.27 g, 10 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 2-[2-(4-bromo-phenyl)~(E)-vinyl]-4- 

(2,4-dichloro~phenyl)-1H-imidazoie (2.24 g, 57% yield). 

LCMS: m/z 394 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 7.14 (d, 1H), 7.51 (d, 2H), 

7.69 (d, 2H), 7.71 (m, 2H), 7.74 (d, 1H), 8.02 (m, 1H), 8.04 (s, 1H) ppm. 

Example 11 

2-(2-Biphenvl-4-vl^EVvinvl)-4-(2.4-dichloro>phenvlV1H-imidazole 

7ra/7S-4-phenylcinnamic acid (224 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 2-(2-biphenyl-4-yl-(E)-vinyI)-4-(2,4- 
dichloro-phenyl)-1H-imidazole (227 mg, 58% yield). 

LCMS: m/z 391 (M+Hf; 1 H NMR (CDCI 3f 400 MHz): 8 6.94 (d, 1H), 7.31-7.39 (m, 
2H), 7.43-7.48 (m, 3H), 7.61-7.64 (m, 6H), 7.66 (s, 1H), 7.74 (d, 1H), 8.26 (d, 1H) ppm. 

Example 12 

4-(2,4-Dichlo rchphenvl^ 

rrans-3-(1-naphthyl)acrylic acid (198 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-(2- 
naphthalen-1-yl-(E)-vinyl)-1H-imidazole (201 mg, 55% yield). 
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LCMS: m/z 365 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 7.25 (d, 1H), 7.58-7.69 (m, 
4H), 7.75 (d, 1H), 7.78 (d, 1H), 7.97-8.04 (m, 4H), 8.35 (d, 1H), 8.70 (d, 1H) ppm. 

Example 13 

4-(2,4-Dichloro-phenvn-2-(2-naphthalen-2-vl-(EVvinvl)-1H-imidazole 

7rans-3-(2-naphthyl) acrylic acid (198 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-(2- 
naphthalen-2-yl-(E)-vinyl)-1 H-imidazole (248 mg, 68% yield). 

LCMS: m/z 365 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 7.27 (d, 1H), 7.57-7.69 (m, 
4H), 7.75 (d, 1H), 7.76 (d, 1H), 7.96-8.02 (m, 4H), 8.33 (d, 1H), 8.71 (d, 1H) ppm. 

Example 14 

4-r4-(2.4-Dichloro-phenvlV1H-imidazol-2-vll-5-phenvl-oxazole 

5-Phenyl-1,3-oxazole-4-carboxylic acid (189 mg, 1 mmol) was treated according to 
general procedure A using 2,4-dichlorophenacyl bromide to give 4-[4-(2,4-dichloro-phenyl)- 
1H-imidazol-2-yl]-5-phenyl-oxazole (135 mg, 38% yield). 

LCMS: m/z 356 (M+H) + . 

Example 15 

2-f2-f4-Benzvloxv-phenvn-( E)-vinvn-4-f2.4-dichloro-DhenvlV1H-imidazole 

Trans-4-benzyloxycinnamic acid (254 mg, 1 mmol) was treated according to general 

procedure A using 2,4-dichlorophenacyl bromide to give 2-[2-(4-benzyloxy-phenyl)-(E)-vinyl]- 

4-(2,4-dichloro-phenyl)-1 H-imidazole (185 mg, 44% yield). 

LCMS: m/z 421 (M+H) + ; 'H NMR (CD 3 OD, 400 MHz): 5 5.16 (s, 2H), 7.48 (d, 2H), 

7.51 (s, 5H), 7.61 (d, 2H), 7.65 (d, 2H), 7.69 (d, 2H), 7.74 (s, 1H), 7.81 (d, 1H) ppm. 

Example 16 

4-(2.4-Dichlo ro-phenvn-2-fluoren-9-vlidenemethvl-1H-imida7nlp 

9-Fluorenylideneacetic acid (222 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to give 4-(2,4-dichloro-phenyl)-2-fluoren-9- 
ylidenemethyl-1 H-imidazole (245 mg, 63% yield). 

LCMS: m/z 389 (M+H) + . 1 H NMR <CD 3 OD, 400 MHz): 5 7.25 (m, 1H), 7.37-7.51 (m, 
5H), 7.57 (dd, 1H), 7.73 (d, 1H), 7.77-7.82 (m, 3H), 7.93 (d, 1H), 8.08 (s, 1H) ppm. 

Example 17 

1-Butvl-4-(2. 4-dichloro-Dhenvl)-2-fluoren-9-vlidenemethvl-1H-imidazole 
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4-(2,4-Dichloro-phenyl)-2-fluoren-9-ylidenemethyl-1H-imidazole (39 mg, 0.1 mmol) 
was treated according to general procedure E using 1-bromobutane to give 1-butyl-4-(2,4- 
dichloro-phenyl)-2-fluoren-9-ylidenemethyl-1H-imidazole (35 mg, 78% yield). 

LCMS: m/z 445 (M+H) + . 

5 

Example 18 

4-(2.4-Dichloro-D henvl)-2-r2-(4-methoxv-Dhenvl)-fEVvinvll-oya7nlR 

7rans-4-methoxycinnamic acid (178 mg, 1 mmol) was treated according to general 
procedure A using 2,4-dichlorophenacyl bromide to afford 4-(2,4-dichloro-phenyl)-2-[2-(4- 
1 0 methoxy-phenyl)-(E)-vinyl]-oxazole as a less polar by-product (38 mg, 1 1 % yield) along with 
4-(2,4-dichloro-phenyl)-2-[2-(4-methoxy-phenyl)-(E)-vinyl]-1H-imidazole (193 mg, 56% yield). 

LCMS: m/z 346 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 3.81 (s, 3H), 6.89 (d, 1H), 
6.95 (d, 2H). 7.34 (d. 1H), 7.51 (d, 2H), 7.52 (d, 1H), 7.58 (s, 1H), 7.67 (d, 1H), 7.94 (s, 1H) 
ppm. 

15 Example 19 

4-(2,4-Dichloro-phenvl)-2-r2-f4 , - methoxv-biDhenvl-4-vn-(EVvinvl1-1H-imidaznlfi 

2-[2-(4-Bromo-phenyl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 
mmol) was treated as described in general procedure B using 4-methoxyphenylboronic acid 

to give 4-(2,4-dichloro-phenyl)-2-[2-(4 , -methoxy-biphenyl-4-yl)-(E)-vinyl]-1H-imidazole (30 
20 mg, 72% yield). 

LCMS: m/z 421 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 3.82 (s, 3H), 7.03 (d, 2H), 
7.15 (d, 1H), 7.54 (dd, 1H), 7.62 (d, 2H), 7.70 (s, 1H), 7.71 (m, 5H), 7.73 (d, 1H), 7.91 (s, 1H) 
ppm. 

25 Example 20 

4-(2,4-Dichloro-phenvl)-2-r2- (3 , -methoxv-biphenvl-4-vn-(EVvinvn-1H-imida7nle 

2-[2-(4-Bromo-phenyl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 
mmol) was treated as described in general procedure B using 3-methoxyphenylboronic acid 

to give 4-(2,4-dichloro-phenyl)-2-[2-(3'-methoxy-biphenyl-4-yl)-(E)-vinyl]-1H-imidazole (28 
30 mg, 67% yield). 

LCMS: m/z 421 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 3.81 (s. 3H), 7.03 (d, 2H), 
7.15 (d, 1H), 7.58-7.61 (m, 3H), 7.68-7.70 (m, 6H), 7.73 (d, 1H), 7.90 (s, 1H) ppm: 



35 



Example 21 

4- (2,4-Dichloro-phenvl)-2-r2-(2'-methoxv-biphenvl-4-vn-(EVvinvn-lH-imidazole 
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2-[2-(4-bromo-phenylHE)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 
mmol) was treated as described in general procedure B using 2-methoxyphenylboronic acid 
to give 4-(2,4-dichloro-phenyl)-2-[2-(2 , -methoxy-biphenyl-4-yl)-(E)-vinyl]-1H-imidazole (24 
mg, 57% yield). 

5 LCMS: m/z 421 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.83 (s, 3H), 7.03 (d, 2H), 

7.15 (d, 1H), 7.55-7.60 (m, 3H), 7.66-7.71 (m, 6H), 7.73 (d, 1H), 7.92 (s, 1H) ppm. 

Example 22 

4-(2,4-DiChloro-phenvl)-2-f2-(3'.4 , -dimethoxv-biphenvl-4-vl)-(E)-vinvll-1H-imidazole 
10 2-[2-(4-Bromo-phenyl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 

mmol) was treated as described in general procedure B using 3,4-dimethoxyphenylboronic 
acid to give 4-(2,4-dichloro-phenyl)-2-[2-(3',4'-dimethoxy-biphenyl-4-yl)-(E)-vinyl]-1H- 
imidazole (24 mg, 54% yield). 

LCMS: m/z 451 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 5 3.84 (s, 3H), 3.87 (s, 3H), 
15 7.03 (d, 2H), 7.15 (d, 1H), 7.58-7.61 (m, 3H), 7.68-7.71 (m, 5H), 7.73 (d, 1H), 7.90 (s, 1H) 
ppm. 

Example 23 

4-(2,4-Dichloro-phenvl)-2-f2-(2'.4'-dimethoxv-biphenvl-4-vl)-(E)-vinvl1-1H-imidazole 
20 2-[2-(4-Bromo-phenyl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 

mmol) was treated as described in, general procedure B using 2,4-dimethoxyphenylboronic 
acid to give 4-(2,4-dichloro-phenyl)-2-[2-(2',4'-dimethoxy-biphenyl-4-yl)-(E)-vinyl]-1H- 
imidazole (22 mg, 49% yield). 
LCMS: m/z 451 (M+H)\ 

25 

Example 24 

2-r2-(4 , -Butoxv-biphenvl-4-vh-(E)-vinvn-4-(2.4-dichloro-phenvl)-1H-imidazole 

2-[2-(4-Bromo-phenyl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (40 mg, 0.1 
mmol) was treated as described in general procedure B using 4-n-butoxyphenylboronic acid 
30 to give 2-[2-(4'-butoxy-biphenyl-4-yl)-(E)-vinyl]-4-(2,4-dichloro-phenyl)-1H-imidazole (24 mg, 
52% yield). 

LCMS: m/z 463 (M+H) + ; 1 H NMR (CD 3 OD, 400 MHz): 8 1.15 (t, 3H), 1.43 (m, 2H), 
1.84 (m, 2H), 4.18 (t, 2H), 7.03 (d, 2H), 7.15 (d, 1H), 7.54 (dd, 1H), 7.62 (d, 2H), 7.70 (s, 
1H), 7.71 (m, 5H), 7.73 (d, 1H), 7.91 (s, 1H) ppm. 
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Example 25 
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